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I. INTRODUCTION 


The Dictionary of United States Army Terms (AR 320-5) 
defines operations research аз: "The analytical study of 
military problems, undertaken tO provide responsible 
commanders and staff agencies with a scientific basis for 
decision on action to improve military operations." In the 
Spirit of this definition, the autnors examined the Major 
Training Area (MTA) operations in V Corps, U.S. Army Europe 
and have addressed three topics of concern to the Corps 
Commander and his staff. These three topics include: 1) 
the movement of men and equipment to the MTAs, 2) the supply 
costs generated by MTA exercises, and 3) the scheduling of 


MTA operations. 


Chapter II presents background information explaining 
the impact of MTA operations on the V Corps training program 
and budget. Chapter III contains the statement of the 
problem which describes in detail the topics analyzed ard 
explains why these topics were chosen. Chapter IV examines 
the movement of units to MTA locations, and ccmpares various 
modes of transportaion to include rail, truck, and road 
Marching. The objective of this analysis is to increase the 
combat training which can be accomplished within the 
constraints of the movement budget. In Chapter V, the 
Supply costs associated with MTA operations are examined in 
ет ОЕ. 9е у“ Corps with the facility to accurately 
ргейїсї© ЕНЕ cost ОЕ these training events. Additicnaly, 
this section suggests a methodology for the allocation of 
supply funds and evaluates the feasibility of assessing the 
expenditure of supply funds to Specific training 


events. Chapter VI describes a computer assisted scheduling 
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system which has been developed to assist the V Corps G-3 
section in the preparation and management of the MTA 
schedule. Finally, Chapter VII presents a summary of the 


conclusions developed in each chapter of this study. 
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А. OVERVIEW OF MAJOR TRAINING AREA OPERATIONS 


The strategic positioning of United States ground forces 
in Europe has generated a critical training problem: there 
exists an insufficient number of training areas co-lccated 
with each combat, combat support, and combat service support 
battalion-size element to allow these units to complete 
their required training programs. U.S. Armed Forces in the 
Federal republic of Germany are positioned in garrisons 
which are typically located within, or adjacent to, cities 
Or small towns; therefore, the development of large training 
reservations is not generally feasible. As a result the 
North Atlantic Treaty Organization has established a series 
of twenty Major Training Areas (MTA) throughout the Federal 
Republic of Germany. These MTAS provide the facilities 
and the maneuver space necessary to accomplish the following 


training requirements: 


1. live fire of the main gun on the M60 series tanks, 


or equivalent weapons systems; 


2. live fire of selected small arms and crew served 


weapons; 
3. live fire of artillery weapons; 


4. live fire of helicopter mounted weapons systems; and 
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5. large scale tactical maneuvers. 


MTÀS 


Baumholder, Grafenwoehr, 


The primary 
Hohenrels, and 


utilized by elements of V Corps are 
Wildflecken. The 


capabililies of these training areas are summarized in Table 


I, and their geographical positions are shown in Figure 1. 


Table I - 


TRAINING AREA TYPES OF TRAINING 


small arms and crew 
served weapons 
firing; maneuver 


Baumholder 


Small arms and crew 
served weapons 
Pino LEE and 
ae LT ne > 
tank firing: 


Grafenwoehr 


maneuver 
Hohenfels Live fire maneuver; 

maneuver 
Wildflecken ДАТЕ live 


fire maneuver; 
maneuver 


The importance of the 


Cannot be over emphasized. Та the 
Formulating Mission  Budgetary 

Year (FY) 1977 Command Operating Budget, 
categories cf training were 


БЕО сей. 
Eee order or their priority. 


an asterisk denote operations which were conducted at 
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These training categories are listed in 


V CORPS MAJOR TRAINING AREAS 


LOCATION 


ШОО оте Бет 
southwest of 
Erankfurt 


300 kilometers 
southeast of 
Frankfurt 


3S0=kılometers 
southeast of 
Frankfurt 


100 kilometers 
northeast of 
Frankfurt 


training conducted at the NTAS 
Guidlines [SE 


Requirements for the Fiscal 


ег eight 
identified and 
Table 


Those items followed by 


ВТЗ. 









Ж 


‘A 
x 
04 + 
үт; 
(9 U) 
O HI 
E fa 
ы fu 
4 (2) Z, 
Ба (Ч 
Є, T 
x 84 
W 
Z 
E] 
pú = 


КЛИН НЕ Зе | 
TS D E dM m 
у "p od 
== | „Атон? % 














вые IIS LIST OF yV CORPS TRAINING CATEGORIES 


TRAINING CATEGORY PRIORITY 
* Unrestricted Readiness Test 1. 
* Annual Service Practice 2 
* Army Readiness Training Evaluation 3 
Program 
Като training Area Exercise 4 
Garrison 5 
Local Training Area Exercise 6 
Command Post Exercise 7 
Field Training Exercise 8 
Note: * Denotes training conducted at a 


major training area. 


B. SCHEDULING MAJOR TRAINING AREA OPERATIONS 


The Grafenwoehr, Hohenfels, and Wildflecken training 
areas are administered by the 7th Army Training Center, 
USAREUR. The Baumholder training area is administered by 
the Commander, V Corps. As directed by USAREUR Regulation 
350-10, dated 12 January 1977, the Deputy Chief of Staff, 
Operations, USAREUR coordinates and publishes a schedule for 
Grafenwoehr, Hohenfels, Wildflecken, and Baumholder during 
the first quarter of each fiscal year. This schedule 
provides USAREUR major commands and allied forces with 
information concerning MTA availability. The schedule 


designates, by MTA, the units which have priority for use of 





the training area facilities; the inclusive dates of 
priority periods; the specific type training authorized; and 
the density, or number of battalion-size elements, which may 


participate in training. 


To develop the FY 1977 MTA schedule, the Corps G-3 
Training Section began by extracting all V Corps MTA 
allocations from the USAREUR schedule. Next, a completely 
manual scheduling system was implemented in the following 


stages: 


Stage 1: MTA allocations were distributed to all V 
Corps subordinate commands. Special instruction were also 


provided in order to reduce schedule conflicts. 


Stage 2: Each major command coordinated with their 
battalion-size elements and prepared a list of desired 


training periods. 


Stage 3: These requests were returned to V Corps 
where they were consolidated intc a master 
Schedule. Conflicts were resolved through coordination with 
USAREUR for additional time or training densities, where a 
training density represents the authorization to train a 
battalion size force at a designated training area. When 
these requests were refused, requesting units were required 
to reschedule their training. 


Stage 4: A feasible consolidated schedule was 
ЕЕ ВЕ СОТ Ебер units and to  USAREUR. This action 
marked the beginning of an indefinite pericd of processing 


scheduling changes. 
Several points must be noted regarding this 


procedure. First, the preperation of this schedule 


represented an extensive, tedious manual effort requiring an 
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elaborate system of checking and  rechecking available 
densities, dates, and units requesting training. V Corps 
must schedule a maximum of sixty-four individual battalions 
into these MTAs each year, and many of these battalions must 
be scheduled two or three times in order to participate in 
different types of training. Second, the scheduling process 
must be a dynamic system which is capable of preparing the 
initial schedule and of processing numerous changes to this 
Schedule during the entire year. Finally, the system must 
process these changes without violating the time and density 


constraints established for each MTA. 


C. MAJOR TRAINING AREA OPERATIONS AND THE V CORPS BUDGET 


1. Budget Requirements Generated by MTA Operations 





The V Corps FY 1977 Command Operating Budget 
included four separate program elements. The funds 
required to conduct MTA operations were included in Program 
20 (P20) within the subprogram of Mission Funds. This 
subprogram provided the resources to support tactical field 
training, expenses ircurred in travel and per dien Бу 7 
Corps sponsored personnel, the cost of air travel for 
personnel on emergency leave orders, the costs associated 
With contractual services requirements, the funds used to 
support Civil Affairs functions, and the expense incurred by 
the local procurement of authorized supplies and equipment 
not available in the normal supply system. The funds 
necessary to Support MTA operations are included in those 
P20 Mission Funds committed to tactical field training. A 
breakdown of the total P20 Mission Funds is given in Table 
ЕТЕ, These figures were taken from the FY 1977 V Corps 


Budget Execution Review. The effect of MTA operations on 
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this budget is demonstrated by the training program ratio 


ccmpariscns given in Table IV. 


ioe Ltt = DISTRIBUTION OF V CORP'S FY 1977 PROGRAM 20 
MISSTON FUNDS 


TOTAL PROGRAM 20 MISSION BUDGET ООВ еШ 
1 Рот езоп оти Ргорташ 20 Mission Budget 
allocated to Training Operations. О 251.000 


Sort Llon of Training Operations 
Budget allocated to Major Training 


Area Operations. 22022822900 
ООО олако: Program 20 Mission) Budget 
tor all activities except training 
operations. SO, 400 
Table IV - AÀ PERCENTAGE COMPARISON OF THE MAJOR TRAINING 


AREA OPERATIONS BUDGET FOR FY 1977 


porcentaegeemor Total Prosram 20 Mission Funds 


ото еа to Major Training Area Operations: ВЗЕХ 


Mercentage of the Training Operations Budget 


peRocduedstowMajor Training Area Operations: FIO 
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23 MTA Operations Budget Requirements by Element of 


TA: A AA EP a A: «евр»: = sae ID E A A 


V Corps determines the MTA operations budget by 
examining four separate elements of expense which are 
designed to describe any operation in terms of the rescurces 
required to support that training. These elements of 


expense are; 


a. Rail Movement; 


b. Supply Class III - all petroleum products; 


C. Supply Classes II and IV - administrative 
supplies, individual equipment, organizational tools, and 


construction materials; and ` 


d. Supply Class IX - repair parts. 


The FY 1977 Budget Execution Review identified the projected 
funds required to support MTA operations in terms of these 
expense categories. These ccst figures, and a percentage 
cOmparison of the elements of expense, are presented in 
Table V. 


3, Predyeting th 


Cost of MTA Operatio 


—— m 


la 








Each command utilized a battalion training matrix to 
sunnarize the Class III, Class IX, and rail costs required 
to support each operation in the battalion training 
program. An example of this training matrix is presented in 
Figure 2. The cost figures from all of these matrices for 


V Corps units were combined with the projected ccst of 
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mely Classes II and IV to provide a total cost figure by 


element cf expense. 


Table V - PROJECTED MAJOR TRAINING AREA OPERATIONS CCSTS BY 
ELENENMODTEXPENSE FOR FY 1977 


Total Major Training Area Budget Requirement: 2726 22950900. 
ELEMENT BUDGET PERCENTAGE 
OF EXPENSE REQUIREMENT OF MTA BUDGET 
Rail Movement о OS а М2 
ЕСТЕ: тот $4,702,000. 17.9 
$ирр1у Classes II, IV, 313,405,000. 51,0 


and IX 


Class III requirements were derived by dividing the 


tctal prcjected mileage for a type vehicle by an average 


mile-per-gallon performance factcr for that vehicle. This 


Calculation provided a total gasoline or diesel requirement 


im gallons. This procedure was followed for each type 


vehicle invclved 


in training, and the total number of 


gallons required were multiplied by a fuel price index per 


gallon. Class IX requirements were computed by multiplying 


these same mileage figures for each type vehicle by a repair 


раггв сосс actor per nile driven. These cost factors were 
provided by the Office of the Assistant Chief of Staff 


Resource Management, 


Wy Gonos | Бег. 2. 


The ccsts associated with rail transportation to the 
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MTAs were based on directives contained in a convention 
between the Deutsche Bundesbahn (German Railroad) and the 
United States Forces in Europe, (Ref. 3). Appendix A 
contains a list of references for this convention and the 
methodology which it describes for computing rail movement 
costs. Briefly, the rail movement cost for each vehicle was 
predicted by multiplying the vehicle weight in 100 kilcgrans 
by a railway tariff rate which is dependent on the vehicle 
weight and the distance to be traveled. Additional charges 
can occur but no official documentation exists to account 

for all of them. As a result, several units developed 
computational methods to account for these charges in their 
budget predictions. The rail transportation expenditure 
represented a significant portion of the total MTA 
budget. As shown in Table V, V Corps must spend over thirty 
percent of its MTA funds to move equipment tc and from the 


training sites by rail. 


The prediction of the resource requirement from 
Supply Classes II and IV involved multiplying the authorized 
peace time personnel strength of a command by a cost factor 
per man by the number of days required for training. The 
cost factor used in the FY 1977 Budget Execution Review was 


$.84 per man per day. 
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НСМ Иова соата the Cost of! 


TA Operations 





Cost Feeder Reports and the Deutsche Bundesbahn rail 
bilis contained information documenting the actual cost of 
specific MTA operations. The feeder reports were prepared 
by each battalion and separate company after each MTA 
operation. The information contained in these reports 


included: 


a. the type, duration, and location of the 
training; 


b. the type and size of the unit participating in 
ene training; 


C. the number of military participants; 


d. the type, number, and total miles driven by ail 


track and wheeled vehicles engaged in training; 


e. the amount of petroleum, 011, and lubricants 
expended during the training period; and 


f. the estimated transportation or rail cost 


meurred. 


Given accurate report data, this system can monitor the 
expenditures for any single MTA operation in terms of supply 
Classes II, III, and IV. The shortfall of this revcrting 
System 15 that the Class IX costs generated by the training 
cannot be identified, and these expenditures account for 
Over fifty percent of the MTA budget. burther; “По 
available accounting system could evaluate the accuracy of 


the cost per mile factors used to predict repair parts 
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costs. 


The rail bills for MTA moves were processed through 
the USAREUR Central Accounting Office, then forwarded to the 
18th Finance Company, V Corps, and finally returned to the 
major command involved in the move. The bills were 
processed by individual train moves and not by training 
exercise. No records were Maintained which compared 
projected rail expenditures to the true cost of the 


Shipment. 


Sis DIStriDutio 


of Resources Necessar 








Operations 


In FY 1977, the V Corps commander instituted a 
policy where by he made a formal contractural agreement with 
each major commander under his authority. This contract 
represented a mutual understanding of the resources to be 
provided for the purpose of achieving a specified level of 
combat readiness. Similar contracts were then developed 
between commanders down to battalion level. Funds required 
to support MTA training were included as part of these 


contracted resources. 


The actual ПЕ ТЕ on of resources was 
accomplished ру the Control of Logistics "Expenditures 
(COLEX) System. Each unit authorized to initiate a DA Fora 
2765 (Request for Issue or Turn-In) was allocated a 
quarterly demand ceiling. This ceiling represented a gross 
sum for all supply requirements, thus allowing unit 
commanders to decide which class of items to 
procure. Allocations were made based on the projected 
training events scheduled for the quarter. Thus, if all 
other training requirements were equal, a command scheduled 


to participate in MTA training would receive a larger COLE 
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allocation to satisfy the Class II, ІІІ, IV, and 
expenditures generated by that training. 


D. SUMMARY 


This section has presented a description of 
operations and an explanation of the scheduling 
budgetary requirements within V Corps, USAREUR, which 
generated by this training. The next section outlines 
specific MTA related topics analyzed in this report, 
explains why these topics were chosen. 
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А. MOVEMENT OF UNITS TO MAJOR TRAINING AREAS 


The rail budget has been a constraint on the amount 
of training V Corps has been able to accomplish in recent 
years. The funded rail budget for FY 1977 was less than the 
projected rail movement costs for V Corps! minimum training 
requirements. Since the rail rates are in German Marks, the 
dollar devaluation versus the mark nas increased the rail 
budget's importance. The 8 million dollar rail budget for 
FY 1977, calculated at 2.60 marks per dollar, was inflated 
to 8.9 millicn dollars at the August 1977 rate of 2.32 marks 
per dollar. in June 1977, it was apparent that essential 
Combat training might be deleted from the Ссгрв" training 


schedule due to budget constraints. 


2. Management of Rail Movement 


A A 








a. The individual battalion and brigade commanders 
«ere allowed maxiaum discretion with regard to selecting 
their unit's mode of travel to MTAs. Rail movement was 
usually selected for the advantages it provided. Some of 


these are given below: 


(2 Rail offered the shortest movement tine 
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over long distances. 


(2) Rail movement maintained unit integrity 
during the movement and provided the commander with ccntrol 


St his unit. 


(3) Rail movement did not draw on the unit's 


fuel allocation. 


Early in FY 1977, V Corps was reluctant to dictate 
that rail movement would not be used, even if cheaper 
alternatives were available. Опе reason Bor this 
reluctance was that V Corps was expecting additionai funds 
from USAREUR in mid-year. In June 1977, it appeared that 


additional funds would not be made available. 


b. The method of predicting and estimating rail 
movement costs was complex and time consuming, and it did 
net provide the unit commanders or Corps staff with a good 
management tool. The cost advantages or disadvantages of 
alternatives to rail movement were unclear due to the German 
railroad's rate scale. At the sane time, the unit 
commanders and the V Corps staff were not fully aware of the 
heavy equipment transporter (HET) assets available from 
USAREUR or within the Corps. 


3. Objectives of the Analysis 


The ultimate objective of the analysis is to 
increase combat training within the constraints imposed by 
the rail movement budget. To achieve this goal, a numter of 
intermediate steps are required: 


a. Identify feasible alternatives to the present 
systen; 
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b. Collect data on the alternatives and analyze 


their contribution to the overall goal; 


C. Provide V Corps unit commanders and their staffs 
with a simple methodology for optimizing movement to MTAs. 


B. SUPPLY COSTS AND MAJOR TRAINING AREA OPERATIONS 


1. Budget Justification 


Expenditures for supplies were projected at 63 
million dollars in V Corps! FY 31977 budget. This 
represented 80 percent of the mission budget. Attempts to 
link supply costs with training activities had only limited 
success prior to June 1977. If V Corps was able to 
accurately associate supply costs with training, then 
efforts to justify budget levels as a function of combat 


readiness would be enhanced. 


= ES ee «ee ee er AA === о = a NEM MARS 


2. Allocation of kesources 


У Corps allocated funds to subordinate units based 
Oh projected training activities. The portion designated 
for supplies was usually Subject to the greatest 
error. This fact created management difficulties at all 


command ievels. 





To verify supply cost predictions, it is inperative 





that V Corps have the ability ЕО mcnitor current 
expenditures in relation to training. V Corps has a number 
of automatic data processing systems which monitor supply 
demands and costs. However, none of these systems could 
link supply costs with training activities. Unit after- 
action reports on costs were also limited in their ability 


to assess supply costs to discrete training events. 


4. Objectives of the Analysis 


The objective of the analysis is to provide V Corps 
with the васт лет to accurately predict supply costs for its 
training activities. Additional objectives are to give V 
Corps the capability of properly allocating supply funds and 


assessing the expenditure of funds to training activities. 


C. SCHEDULING MAJOR TRAINING AREA OPERATIONS 


IE Problems Associated with the Manual Scheduling 


The scheduling system which was employed during FY 
1977 to prepare the initial MTA schedule, and to monitor 
Changes to this schedule, required an extensive, continuing 
manhour commitment. The effort involved in this process was 
dominated by the requirement to continuously check and cross 
Check authorized densities against existing schedule 
commitments and new requests. This effort was tedious and 


vulnerable to oversight and human error. 


2. Proposed Solution 





A computer assisted scheduling systen, which 
utilizes existing V Corps computer assets, will reduce the 
manhours required to effectively manage the scheduling of 
MTA operations and to disseminate the schedule information. 
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А. ALTERNATIVES 


A number of posible alternatives for movement to MTAs 
are available. Those which warrant a detailed investigation 


are as follows: 


1. minimizing the total rail movement through the 


annual schedule; 


2. insure optimal loading configuraticns on each rail 


саг; 
3. maximizing the use of heavy equipment transporters; 


4.  prepositioning stocks of equipment at the training 
Sites; and 


5. road marching tracked vehicles over the civilian 
road network under their own power. 


Б. ANADYSIS OF-HAIL MOVEMENT 


1. Description of Data 





a. The existing data for rail movement was in two 
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forms: the rail freight tables and aggregate battalion 
movement costs. The rail freight tables were the basis of 
all final costs; however, extensive and time ccnsuming 
calculations were required (as outlined in Chapter II) prior 
to obtaining vehicle shipping costs. The available 
aggregate predictions did not include all possible 
situations. In addition, there were inconsistencies in 
predictions from unit to unit. То fully understand the 
nature of the total rail expenditure, it was essential to 
have individuai vehicle shipping costs and aggregate 


battalion shipping costs for all possible situations. 


b. Based on the German railroad rate scale as of 
June 1977, individual shipping costs were ccmputed by the 
authors using the Naval Postgraduate School's IBM 360/67 
computer. These results were then used to compile the 
total shipping costs for each type battalion. The costs are 
listed in matrices which show charges for shipments fron 
unit locations to MTAs. Each vehicle and feasible lcading 
configuation has one matrix. Costs for each type battalion 
are given in the same format and are presented in Appendix 
B. The cost matrix for the M60A1 tank is presented in Table 
VI as an example of the individual vehicle 
Matrices. Entries in the table are in dcllars and were 


calculated using a 2,32 mark to dollar exchange rate. 


2. Analysis of Rail Movement Costs 


An examination of the data, summarized in Appendix 


C, revealed the following facts. 
a. The mean shipping costs for each type vehicle 


varies from $861 for the M60A2 tank to $161. for the М11ЗА1 


armored perscnnel carrier. 
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b. The loading configuration is important for cost 


meduction. 


C. The tank battalions have the highest nean 
Shipping cost (557,822). The eight-inch artillery 
battalions have the lowest mean shipping cost ($9,497). 


d. The M60A1 and M60A2 tanks are the significant 
contributors to the total rail costs of the armor battalions 
and armored cavalry squadrons. Eighty percent of the tank 
battalion's movement costs are generated by the 54 tanks in 
the unit. Thirty-one percent of the shipping cost for an 
armored cavalry squadron is for movement of its seventeen 


tanks. 


e. Using the tank's mean shipping ccst and assuming 
all 11 armor battalions ship each tank six times per year, a 
cost of 3 million dollars would be realized. Thus the armor 
battalion tanks could account for at least 40 percent of an 


eight millicn dollar rail budget. 
The next step in the analysis is to develop methods 


of reducing the impact of tank movement costs on the rail 
budget. 


C. ANALYSIS OF TRUCK TRANSPORTERS 


a. The heavy equipment transporter system consists 
of а 45 tcn tractor (M746) with а 60 ton trailer 


(M747). The primary mission of this transporter is the 
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evacuation of main battle tanks and similar vehicles. Its 
suitability as an alternative to rail depends on its 
availability, cost effectiveness, and operational 


characteristics. 


(1) The 37th Transportation Group, 4th 
Transportation Brigade (a USAREUR level unit) has two 
transporter companies. Each company consists QE 24 
transporters, for a total of 48 in the Group. These assets 
are available upon V Corps' request. In June 1977 V Corps 
was receiving 36 transporters which were being placed in 
various Corps units. The primary mission of these 


vehicles was the evacuation of disabled tanks. 


(2) A planning guide for the utilization of a 
transporter company includes the following factors. 


(a) The mean number of transpcrters 
available at any time from a company is eighteen. 


(b) An average of six days is required to 


move a tank battalion to a distant training site. 


b. USAREUR had 1700 "Stake and Platform" trucks 
which consist of a five ton tractor and a twelve ton 
trailer. These vehicles are capable of transporting armored 
personnel carriers and other vehicles in the sare weight 
category. Their primary mission is t e s ipment of surplies 
within the command. У Corps has almost two hundred stake 
and platform vehicles throughout the Corps. The 
availability of these vehicles to transport equipment to 
training sites is not constant and depends on their primary 


mission. 
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a. The 4th Transportation Brigade conducted a study 
to determine the operating costs of heavy equipment 
transporters and stake and platform trucks. This study 
indicated that the 4th Transportation Brigade could recover 
their fuel and repair-parts expenditures if they charged 
$2.08 per loaded mile for the heavy transporters and £0.44 
per loaded mile for the stake and platform trucks. A loaded 
mile includes only the time that the truck is actually 


carrying a vehicle. 


b. Using these rates and the milages from unit 
locations to training sites, Shipping tables were 
generated. See Appendix D. The mean one-way shipping cost 
for tanks on heavy equipment transporters is $314. per 
vehicle. This compares favorablly with the mean rail costs 
for the M60A1 and M60A2: $778. and $861. respectively. The 
mean shipping cost for stake and platform trucks is £66. 
compared With the mean rail shipping cost cf $161. for the 


armored perscnnel carrier. 


3. Cost Analysis 


The cost of activating a heavy transportation 
company is seven million dollars and annual recurring costs 
are three million dollars [Ref. 4]. One company is capable 
of offsetting $1,556,000. in rail shipment fees per year. 
This figure is obtained assuming a company can move 50 tanks 
per week during 40 weeks of the year. The rail cost fora 
ten year period has a present value of $9,555,396. This 
figure represents 37.5 percent of the total HET investment 
and operating costs for that period. Using a ten percent 
discount rate, the present value of the tctal HET cost is 
$25,423,000. See Appendix E EO details of the 


calculations. 
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D. ANALYSIS OF PREPOSITIONING EQUIPMENT AT MAJOR TRAINING 
AREAS 


A number of options exist which involve the 
positioning of equipment at the MTAs. The basic concept is 
to leave the unit vehicles in garrison, while the troops are 
moved to the MTA and train with equipment at the training 


Site. The alternatives are as follows: 


a. Preposition enough equipment at Grafenwoehr to 


accommodate all training performed at that iccation. 


b. Preposition a limited amount of equipment at one 


of the MTAs to accommodate one specific type of training. 


C. Each division sends battalion-size sets of 
equipment to the training site and the divisions train with 


that equipment. 


d. Each unit reduces the number of weapon systems 
Shipped to the training site for a particular training 
event. 


2. Prepositioning at Grafenwoehr 


a Zea = ee Se p EE 


Grafenwoehr is the largest training area and is abie 
to accommodate 28 battalions at one time. The other MTAs 
are also used extensively because of the many units in 


USAREUR. The matter is further complicated because units 
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E Ucypate in three different types of training. Many 
units utilize two or more MTAs during the year. These facts 
and others influence the feasibility of prepositioning 


equipment at Grafenwoehr. 


a. There are two types of tank battalions (M604A1 
and M60A2). Their gun systems are different, and training 
on one system does not substitute for the other. This fact 
requires that both types of systems be prepositioned. Since 
there are few M60A2 battalions, it is not practical to 
naintain a  battalion-sized set of M60A2 tanks at 


Grafenwoehr. 


b. The 175MM gun system has the same low density 
problen. The 175MM field artillery battalion has only 12 
gun systems. In addition the rail shipping costs for the 
175MM gun is substantially lower than the M60A1 and 
M60A2. The eight inch artillery battalions have 12 weapon 
systems and the 155MM artilery battalions have 18 weapon 
systems. Also, their shipping costs are much lower than 
the M60A1 and M60A2 tanks. The number of each of these type 
battalions is low. These facts make it impractical to 
preposition equipment for the artillery battalions. The 


rail costs savings would be marginal. 


C. Armored Cavalry Squadrons have a higher density 
of weapon systems than the artillery units, with 54 armored 
reconnissance vehicles (M551) and 17 main battle tanks 
(460141). The 54 M551s in the unit cost only slightly more 
to ship than the 17 main battle tanks. The small nunter of 
armored cavalry squadrons and relatively smail shipping cost 
of the M4551 compared to the main battle tank preclude the 
4551 from primary consideration as a prepositioning 


candidate. 


d. The above facts are applicabie to all training 
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a. The M60A1 weapon system represents the best 
prospect for prepositioning because of its high density and 
substantial rail shipping costs. Five battalion-sized sets 
are reguired to handle level one and level two gunnery at 
Grafenwoehr. The tactical situation makes this course of 
action extremely risky, since Grafenwoehr is in close 
proximity to the East/West border. Thus, the remaining 


alternative is to reduce the number of tanks prepositioned. 


b. À battalion-sized set of М60А15 could be 
prepositioned for level one or level two gunnery. Level one 
gunnery is a 15 day program and level two gunnery is a nine 
day program. Ranges at Grafenwoehr are available from 215 
to 270 days per year to USAREUR units. A battalion-sized 
set of tanks would therefore be able to handle approximately 
16 level one or 26 level two programs per year. Each time a 
battalion fired on the prepositioned set, two rail movements 
would be eliminated. If the prepositioned set was devoted 
to level two gunnery, a total of 42 rail movements would be 


elininated. 


Tank gunnery level two is conducted at Grafenwoehr 
and Wildflecken. A prepositioned set of М60А15 а 
Grafenwoehr would save V Corps between $600,000. and 
$1,000,000. in rail costs. The exact amcunt depends upon 
how many rail shipments to Wildflecken are eliminated. The 
lower limit would be realized if all tank gunnery level two 
«as originally scheduled for Wildflecken, and the upper 
limit would be realized if all tank gunnery level two was 
Originally scheduled for Grafenwoehr. This assumes a 


period of спе year and that nine M60A1 battalions use the 
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prepositioned set for tank gunnery level two. VII Corps! 
potential rail savings can be calculated in a similar 
manner; however, VII Corps! rail shipment costs were beyond 


the scope of this analysis. 


с. Other aspects of stationing a set of М6ОА15 at 
Grafenwoehr which will increase the cost cf prepositioning 
are given below. Extensive analysis would be required to 
estimate these costs since the total figure wiil be a 


function of the size of the prepositioned force. 


(1) Maintenance personnel must be provided for 


the prepositioned set. 


(2) Maintenance facilities must be built or 


existing facilities vacated by its occupants. 


(3) The prepositioned set would incur high 
component failure rates because of extensive usage and the 
tanks left in garrision would have reduced ccmponent failure 
rates. This would alter the demand history for components 
and thereby distort stockage levels fcr repair parts at the 
battalion level. 


4. ther Alternatives 


Ко теі 


а. An option which has been practiced by У Corps 
units is to reduce the number of weapon systems shipped to 
the training site. For example, a battalion could send 45 
tanks instead of 54. The tank platoons can complete level 
one and level two gunnery programs with this reduced number 
of tanks. Reducing to 30 the number of tanks shipped tc the 
training site will permit completion of a level two  gunnery 
program, but will seriously hamper completicn of a level one 


gunnery program. 
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b. Another option is based on the concept of each 
division sending one battalion set of equipment tc the 
training site. The other battalions in the division would 
then train with this set. Experience indicates that this 
option is infeasible. Severe Maintenance and tool 
accountability problems would develop. V Corps has not 


used this option for these reasons. 


E. ROAD MARCHING 


Movement of vehicies under their own power оп the 
civilian road network is utilized in some shipments to 
training sites. This is the case when MTAS are close to the 
unit's garrison location. The tracked vehicles are not 
capable of high speed road movement, and for longer 
distances, movement time 1S an important factor. The 
failure rates of tracked vehicle components increase with 
Milage, and the high cost of maintenance precludes extensive 
road marching. Furthermore, this node of travel consumes 


scarce fuel resources and damages road surfaces. 


Pee See itRICaL RESULTS 


To empirically estimate the rail movement cost savings 
obtainable through the use of heavy equipment transporters, 
stake and platform trucks, and road marches, a schedule has 
been constructed. All armor, artillery, armored cavalry and 
mechanized infantry  battalions were scheduled for the 
Minimum required training during a one-year period. Rail 
movement costs were compiled for this schedule and examined 


for possible reductions through the use of trucks or road 
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Marching. Two levels of truck support were assumed. The 
first level assumed a maximum support level of one НЕТ 
company per week and 50 stake and platform trucks per 
day. The second level assumed an increase to twc HET 
companies per week. A summary of the results are at 


Appendix F. 


The results indicate that the movement of tanks by 
heavy equipment transporters is able to reduce MTA rail 
movement costs by as much as 45 percent. ТЕ WV Corps 
reimburses the 4th Transportation Brigade for the HET's 
operating expenses, the cost savings wculd te reduced to 26 
percent. These operating expenses include fuel and 
repair-parts expenditures calculated at the üth 
Transportation Brigade combined rate of $2.08 per loaded 
Mile. Road marches and stake and piatform trucks are only 


Marginally effective compared to the HETs. 
ӘЗ CONCLUSIONS 


1. V Corps! best course of action is to make maximum 
use of the 4th Transportation Brigade's existing HET assets 
ama che HET assets within the Corps to ship tanks to the 


training sites. 


ees Ot) Cost eltective to activate an additional 
шири сопрашу sit its Only mission will be to transport armor 
units tc training areas. ИЛ 2: or the total 
investment and ten year recurring cost for an activated HET 


company is offset by the elimination of rail movement cost. 
3. Prepcsitioning one battalion-size set of M60A1 tanks 


at Grafenwoehr for level two gunnery is the best 


ризраозшелспа па ср-јоп: however, this course of action does 
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not have as much potential for reducing rail costs as the 


maximum utilization of HETs. 


4. The rail movement costs which can be eliminated by 
using stake and platform trucks are small ccmpared with the 


Savings possible with the use of HETs. 
5. Road marching can eliminate some rail movement 


costs, but this option does nct offer any large scale 


Savings. 
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V. ANALYSIS OF SUPPLY COSTS ASSOCIATED WITH MAJOR 
RAINING AREA OPERATIONS 





А. SUPPLY CATEGORIES 


nippy costs, related to training, fall into four major 


categories: 


1. Class II consisting of individual equipment and 


organizational tools; 
2. Class III consisting of petroleum products; 
3. Class IV consisting of construction materiel; and 
4. Class IX consisting of repair parts for equipment. 
Class III represented seven percent of the Corps! 
mission budget at 5.8 million dollars, while Classes II, IV, 


and IX represented 73 percent of the budget at 57 million 
dollars. 


B. ANALYSIS OF METHODOLOGY 


Using the battalion training matrix concept, V Corps was 
able to assess 38.9 million dollars іп supply costs to 
Specific training events. Each formula used in the 


matrices has advantages and disadvantages for predicting 
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costs, allocating funds, and assessing training costs. 

а. ces II and IV costs are relatively stable for 
units, regardless of their training posture. These classes 
represent a fixed operating cost, whether the unit is in 
garrison or at a training site. An exception is field 
construction, but this factor is easily costed and 
associated with a specific exercise. Other variaticns, such 
as individual equipment losses on field exercises, can be 
assessed through routine inspections. Class II and IV costs 
are manageable with the existing methodology. 


b. Class III costs are directly related to training 
activity. Training events mean increased vehicle mileage 
or Operating hours. Fuel costs are a function of these 
factors and can be computed if accurate mileage and 
operating hour figures are available. Obtaining valid 
nileage and operating hour data is dependent on an accurate 
reporting system, and is manageable with proper emphasis and 


Supervision. 


c. Class IX costs were the most elusive. The 
existing Class IX cost factors were the subject or 
controversy in V Corps and it was generally felt that they 


were inaccurate. 


In May 1977, V Corps began the task of calculating 
new cost factors. This task was to be accomplished using 
selected. units which would maintain detailed records for 
specific periods of time and training events. The data 
collection proccess was to take six months, followed by a 
period of analysis. The resultant cost factors were to Ге 


used in the existing formula for predicting Class IX costs. 


The cost factor methodology outlined above has two 


drawbacks. First, the data collection process requires a 
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large investment in time and manpower. Second, cost factors 
are mean value estimates for an entire fleet. Possible 
difficulties in using expected values to predict Class IX 


costs are addressed in section D-Alternative Methodology II. 


С. ALTERNATIVE METHODOLOGY I 


In an effort to eliminate the lengthy data collection 
proceedure, the possibility of obtaining data from existing 
automatic data processing reports was analyzed. The 
Resource Management Expense Report (RMER) contains cost data 
for supplies and presents the data ТОТ еасһ 
battalion. Other reports did not do this; therefore, the 
RMER was selected. The concept was to extract cost data 
from the RMER, compare it to unit training schedules, and 


assess supply costs as a result of the comparison. 


Ф 


Цеци Description of t Data 





a. The RMER is a financial accounting systen and 
records expenditures charged to a unit for a specific period 
of time. Class III costs are segregated from Class II, ТУ 
and IX costs. Since RMER is a financial accounting systen, 
it assesses charges when items are delivered, not when they 
are requested. However, the system does provide a total 
dollar cost for all demands in the reporting period. This 
system was not implemented in the Corps! two divisions; 
therefore, the 11th Armored Cavalry Regiment, 41st Artillery 
Group and 42nd Artillery Group were selected as the test 


units. 


b. Data was extracted for the period 22 June 1976 


to ll May., 1577. This time interval covered eighteen 
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separate reporting periods from ten to thirty days in 
length. Тһе cavalry squadron and artillery battalion were 
the basic elements for which data was collected, with a 
total of 11 battalion-sized units involved. The results 


of the data collection effort are in Appendix G. 


2. Conclusions 


a. Тһе RMER report is not adequate for the purpose 
of assessing training costs to specific training events for 


the following reasons: 


(1) there was a variable delay time for the 
delivery СЕ items demanded through the supply 
system. Therefore, charges applied to a unit's account did 
not represent demands for the period in which delivery was 


made. 


(2) the total demand figures were not 
segregated among Classes II, III, IY and IX. 


(3) total demand costs exceeded total delivery 
costs for the entire period by a wide margin. Possible 
reasons for this are future cancelations of past orders, 
inability of the supply systen to fill requests, and/or 


inaccuracies in the RMER. 


b. Despite the above problems, the data does reveal 


some trends: 


(1) the magnitude of demands increased when 


Maintenance inspections were scheduled. 


(2) a surge in demands was evident at the 


beginning of the fiscal year. 
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(3) some surges in demand appeared at the end 


of the fiscal year. 


(4) delivery charges were sensitive to past 
demands  (e.g., a thirty-day lag time was cbserved in sone 


cases). 


(5) the period from the end of November to the 
end of December showed marked decreases in demands. A 
substantial decrease in delivery charges for January 
followed. This was combined with an increase in demands for 


January. 


C. The cycle of demands and deliveries appear to be 
less sensitive to major training exercises than they are to 
Maintenance inspections and the fiscal cycle. This fact 
raises questions about the feasiblity of obtaining accurate 
cost factors if the period of analysis is only six 
months. This problem and the limitations of accurate cost 


factors are described in the following section. 


ПОН АГТЕБНАТЕ НЕТ НОПОТОСТ II 


1. Hypothesis 


There exist specific repair parts witn failure rates 
which are too variable over time to allow accurate 
prediction of Class IX costs at the battalion level when 


using expected value cost factors. 
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a. Cost factors are developed thrcugh analysis of 
repair-part cost and milage histories For particular 
vehicles. This type of data has many properties, including 
a mean and variance. The mean is a measurement of central 
tendency, while the variance is a measurement of the data's 
variability. In many cases, a mean value alone provides a 
very limited amount of information on the data it 
represents. For V Corps, it is crucial to know how the mean 
varied from old versus new vehicles and hcw it varied over 


tine.: 


b. To demonstrate the situation, assume a cost 
factor for the M60A1 tank is the mean value cf cost data for 
the entire M60A1 fleet over a ten year period. Consider the 


following examples: 


(1) a battalion of new tanks operates fcr one 
year and its Class IX costs are totaled and compared with 
the dollar figure obtained using the DA cost factor. These 
values will not be equal if tanks, older than one year, 


incur higher repair costs than new tanks. 


(2) а battalion of tanks, which closely 
reflects the composition of the entire fleet, operates for 
one month and its Class IX costs are totaled and compared 
with the dcllar figure obtained using cost factors. They 
Will not be equal if the repair costs for individual tanks, 


both old and new, vary from month to nonth. 


3. Research Analysis Corporation Study 





a. Subsequent to the introduction of the M60 tanx 
to USAREUR the Research Analysis Corporaticn conducted a 


study of repair-parts requirements for the M60 tank and 1113 
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armored perscnnel carrier [Ref. 5]. The data collected 
covered a two year period and involved 640 tanks and 707 
armored personnel carriers. Some results of their analysis 


were as follows: 


(1) many high-dollar-value components had 
failure rates that were dependent on mileage. 


(2 replacement rates increased dramatically as 
nileage accumulated, especially after vehicles had been 


driven 2,000. miles. 


b. The conclusion, therefore, is that part failures 
are a result of past usage. The cost of replacement should 
then be assessed to fast training events. This assessment 
is difficult if the part is a tank track which has lasted 
two years. The Research Analysis Corporation study 
addressed individual vehicle failure rates. It did not 
consider the part-replacement rates by battalion. Since 
training costs are predicted using the battalion as a tasis, 
it is important to know how the age and part-replacement 
rates for individual vehicles effect the aggregate 
replacement rates for each battalion. This aspect is 


addressed in the next section. 


4. Additional Data 





In June 1977, demand data for selected components of 
the М0 series tank were extracted from the Division 
Logistics System (DLOGS). Ten components were selected for 
the data collection effort. Their costs ranged from 331. to 
$209. An attempt was made to include items cf high dollar 
value and high density on the tank. An example of such an 
item is the road wheel which costs $197., and has a density 


ot 2900 each tank. The tank shoe was not included because 
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V Corps was undergoing a forced issue of a new type 
Shoe. This issue seriously distorted normal demand data, 
thereby eliminating an item with high density (160 per tank) 


and high cost ($112. per shoe). 


The data covered the 12 months prior to June 1977 
and demands were recorded for the two six month pericds in 
that time interval. Demands were sectioned by 
battalion. The six month demands were then tallied to 


produce each battalion's 12 month demands for the ten items. 


The dates of manufacture or rebuild were also 
recorded for the V Corps tank fleet. This data was 


sectioned by battalion. 


5. Analysis of the Data 


A a ыс 


The age data for V Corps! tank fleet and tne demand 
data on the selected components were processed using a 
Statistical package. Properties such as the mean, median, 
variance and standard deviation were obtained for each 
discrete set of data. The results are in Appendix H. 


Significant facts revealed by the data are described below. 


a. Composition of Tank Battalions by Age 


V Corps' armor battalion tank fleet consisted of 
574 vehicles. The mean manufacture/rebuild date for the 
fleet was 1972.47 with a standard deviation of 220315 
years. The 3rd Armored Divisions’ armor battalion tank 
fleet consisted of 306 vehicles. Tne nean 
manufacture/rebuild date for that portion of the Corps fleet 
was 1973.57 with a standard deviation of 1.34 years.  Tne 


8th Mechanized Infantry Division's armor battalion tank 
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fleet consisted of 268 vehicles. The mean 
manufacture/rebuild date for that portion of the Corps fleet 
was 1971.29 with a standard deviation of 2.68 years. 


The six armor battalions in the 3rd Armor 
Division were very Similar and reflected the age statisics 
Tor the division as a whole. The median dates of 
Manufacture were 1973, 1974 and 1976 for three, two and one 


battalions, respectively. 


The five armor battalions in the 8th Mechanized 
Infantry Division were very similar and reflected the age 
Statistics for the division as a whole. The median dates of 
manufacture were; 1970 for two battalions; 1971 for two 


battalions, and 1973 for one battalion. 


The battalions in the 3rd Armored Division had 
newer tanks than those in the 8th Mechanized Infantry 
Division's armor battalions. In addition, the 3rd Armored 
Division's battalions had tighter age frequency 
distributions than the 8th Mechanized Infantry Division's 
Battalions. This fact is reflected in a greater standard 


deviation for the latter. 
b. Demand Data for Tank Components 


The six month demands and one year demands were 
analyzed separately. The analysis of the six month demands 


is presented first. 


(1) The six month demands indicate variations 
in demands existed for the same battalion from one six month 
period to the next for the same item. Except in the case 
where demands were non-existent for both periods, all items 


showed significant fluctuaticns over time. For example, tne 
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2/68 Armor Battalion requested five road wheels in the first 
period and 59 in the second. Most variations were not this 


pronounced; nonetheless, they were readily identifiable. 


(2) The спе year total demands indicate 
variations in demands existed among the battalions fcr the 
same item. All items showed significant fluctuations among 
the battalions. For example, the 4/69 Armor Battalion 
requested 161 road wheels in a 12 month period versus 13 for 
the 3/33 Armor Battalion. 


6. Conclusions 


a. The results presented in the previous sections 


inđicate the following: 


(1) Many components have failure rates which 


are dependent on accumulated road miles. 


(2) An individual battalion may experience a 
high component failure rate during a training event or 
training "cycle. "This will occur if many of its vehicles 
reach accumulated mileages which are near or exceed the 


normal life of specific components. 


(3) Armor battalions will incur component 
failure rates which are different from one year to the 
next. This fact is a result of variations in the ages of 
each battalion's tanks and the fact that many compcnents 


have a normal life greater than one year. 


(melts difficult to predict training costs 
using expected value cost factors when high density and higa 
cost items such as road wheels have failure rates which are 


dependent on accumulated road mileage. 
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b. To circumvent the problems inherent in this 
situation, a different prediction and allocation methodology 
is required. To remove the built-in tendency for gross 
miscalculations when using expected value cost factors, 
selected high density and high cost items should be deleted 
from the present battalion management level. Management of 
funds for these items at the division or corps level would 
eliminate some of the variability in the battalion's Class 
IX dollar requirements. The intent is that the higher 
Management level would use its knowledge of the mileage and 
component replacement histories of the fleet to predict 


future requirements. 


In this manner a portion of the Class IX budget can 
be linked to a level of training, since increased training 
means increased mileage. An example of such a budget 
justification ys as follows: У Corps! current level of 
training averages 100 miles per month per tank, resulting in 
a complete replacement of all tank tracks every two years, 
at a cost of 10 million dollars. A doubling of the training 
effort wili halve the replacement period and double the 
yearly cost to $10 million. 


57 








VI. SCHEDULING MAJOR TRAINING AREA OPERATIONS 


A. A COMPUTER ASSISTED APPROACH TO SCHEDULING 


The requirement to develop and manage an annual MTA 
schedule combines the results of two types of decisicns to 
produce a final product. The first type of decision drives 
the schedule to accomplish its ultimate gcal of providing 
the training necessary to maintain the combat readiness of 
all V Corps elements. These decisions include providing 
adequate priorities to the proper units, insuring that an 
assigned training area satisfies the requirements generated 
by a particular type of training, and insuring that training 
is scheduled at a time which logically coincides with each 
battalion training program. These decisions are critical to 
Management and depend on an understanding of the unigue 
Situation of each unit. The second type of decision involved 
in Managing the MTA schedule is the static decision 
generated by the physical constraints of each MTA and by 
constraints imposed by higher headquarters. These decisions 
insure that training is scheduled only during authcrized 
time periods, that density constraints for all training 
areas during all periods are satisfied, and that schedule 
information is disseminated to all appropriate elements. 
Density constaints refer to the maximum number of battalions 
that may occupy a MTA at any one time. These decisions are 
constrained and tedious but are necessary to insure tne 


development of a feasible schedule. 


A situation such as the one described above сап be 
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managed effectively and efficiently by emplcying a computer 
assisted scheduling system which seperates the two types of 
decisions involved in developing the MTA schedule. The 
computer assisted system requires the manager to make the 
critical management decisions and employs a computer to 
resolve the constrained decisions, to consolodate all 
schedule information, and to present this information ina 


useful format. 


DADES SCRIFTION ОР EHE COMPUTER ASSISTED SCHEDULING SYSTEM 


1. General 





The computer assisted scheduling system follows the 
basic methodology used by the V Corps 6-3 secticn tc 
manually prepare the FY 1977 MTA schedule. Specific 
modifications allow for computer assistance in the 
Scheduling process. This section describes the system and 
uses an example based on the USAREUR FY 1978 MTA schedule 


[ Ref. 6] to illustrate specific points. 








2. Dissemination of Initial Scheduling Guidance 


Once the initial MTA allocations are received from 
USAREUR, V Corps prepares this information for dissemination 
to its subordinate major headquarters. This preparation must 
include the classification of each allocation into cne of 
Six training categories and the division of all availability 
dates into specific training periods. The six training 


categories are as follows: 


a. tank gqualificaticn gunnery, level one; 
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b. tank qualification gunnery, level t«o; 
с. Weapons firing; 

Абас Реку firing; 

e. maneuver training; 

Е Support. 


Note that aerial gunnery 15 not addressed because it 
represents a special case and is scheduled seperately. The 
length cf time required to accomplish each type of training 
can be used to divide the aggregate allccation periods 
assigned by USAREUR into a list of specific training 
periods. Table VII uses the USAREUR FY 1978 MTA schedule 
and training duration information obtained from the V Corps 
G-3 to show a consolodated listing of the information needed 
to prepare the list of training periods. With this 
information a series of charts can be prepared to 
graphically show requesting units the areas which are 
available for each type of training. Examples of these 
charts , prepared from the FY 1978 MTA schedule, are shown 
in Tables VIII and IX. Period numbers should be assigned by 
training category and not by MTA. Table IX demonstrates 
this point as it lists the periods for maneuver training 
cronologically, regardless of major training area. These 
Charts, supplemented by coordinating instructions, can be 
disseminated to all major commands to guide their planning 
Of MTA training. The coordinating instructicns may include 
information оп the priority of specific training periods to 
a particular headquarters and any other guidance which will 


assist in the coordination of the schedule. 


This system for disseninating initial planning 
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guidance is a method which insures that requesting units 
receive all the necessary scheduling infcrmation. Other 
Systems are satisfactory as long as they enable each unit to 
submit a complete training request. The essential content of 


MTA training requests is discussed in the next section. 
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Table VIII - AN EXAMPLE OF AN INFORMATION CHART FOR 
TANK GUNNERY, LEVEL ONE PREPARED FROM 
THE FY 1978 USAREUR MAJOR TRAINING 
AREA SCHEDULE. 


TYPE TRAINING: Tank Gunnery, level one 


INCLUSIVE DURATION AUTHORIZED 
PERIOD DATES (DAYS) DENSITY MER 
l 4-19 OCT 145 3 GRAFENWOEHR 
2 ТОВ > NOV 15 S GRAFENWOEHR 
3 3=17 NOV 155 3 GRAFENWOEHR 
4 10-26 MAY 17] 3 GRAFENWOEHR 
5 26 MAY-12 JUN 17 3 GRAFENWOEHR 
6 12-30 JUN ше 3 GRAFENWOEHR 
7 ЈП ow EP 17 3 GRAFENWOEHR 
8 РВ ЗЕР-15 ОСТ T7 3 GRAFENWOEHR 
Э 15 OCT-INOV EZ 3 GRAFENWOEHR 
10 1-19 NOV 18 D GRAFENWOEHR 


COORDINATING INSTRUCTIONS: 


ЕВ АСВ has priority in periods one, nine, and ten. 

2% DADAS priority in periods two, three, seven, 
and eight. 

e e LU nas pELOLLty im periods four, five, and six. 
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Table IX - 


6: 


AN EXAMPLE OF AN INFORMATION CHART FOR MANEUVER 


TRAINING PREPARED FROM THE FY 1978 USAREUR 
MAJOR TRAINING AREA SCHEDULE. 


TYPE TRAINING: Maneuver 
INCLUSIVE DURATION AUTHORIZED 
PERIOD DATES (DAYS) DENSITY MTA 

1 27 ОСТ-16 NOV 20 2 GRAFENWOEHR 
2 21 NOV-12 DEC 2 Б BAUMHOLDER 
3 12—21 БЕС 10 3 BAUMHOLDER 
4 16-22 ВЕС 7 7 HOHENFELS 

5 2-19 JAN 18 3 BAUMHOLDER 
6 1-20 MAR 20 y HOHENFELS 

D 15-27 MAR 13 2 WIEDREECKEN 
8 16 MAR-3APR 19 2 BAUMHOLDER 
9 20 MAR-10 APR 21 7 HOHENFELS 
10 26 МАК-3 АРК 8 l BAUMHOLDER 
11 26 APR-20 MAY 25 JE WILDFLECKEN 
1:2 10-31 MAY 21 2 GRAFENWOEHR 
TES 1-8 JUN 8 | GRAFENWOEHR 
14 1-21 JUN 2 1 GRAFENWOEHR 
15 в то 25 2 BAUMHOLDER 
16 1-9 JUL 9 l BAUMHOLDER 
17 20 JUN-8 JUL 19 7 HOHENFELS 
18 8-27 JUL 19 7 HOHENFELS 
19 7-30 AUG 24 2 BAUMHOLDER 
20 8-31 AUG 24 2 WILDFLECKEN 
22] 1-28 SEP 28 1 WIEDELECKEN 
22 12-30 SEP 19 1 GRAFENWOEHR 
23 1-19 ОСТ 19 1 GRAFENWOEHR 


COORDINATING INSTRUCTIONS: 


Prior to requesting a training period, check that the 
capabilities of the corresponding MTA meet your training 


requirements. 


Maneuver training priorities are as follows: 


PRIORITY 


1 


ТҮРЕ TRAINING 

ORTT/ARTEP (no fire) 

ORTT/ARTEP (live fire) 

Combined Arms Training (no fire) 
Combined Arms Training (live fire) 


All other exercises 


64 


3. Submission of Training Requests 








The guidance provided by the V Corps training 
section will enable each major headquarters to plan its MTA 
training and to submit the necessary requests for training. 
Each request must follow a format which will permit the 
transfer of the information on these requests tc the 
scheduling program; therefore, requests will include the 
following information: 

a. unit designation; 

b. major headquarters; 

c the type of Unit requesting training; 
d. the type of training requested; 

ee Re PIilority of the training; 

f. the period requested; 


94. the density requested; 


h. the garrison location of the unit requesting 


training; and 
i. the MTA requested. 


During the selection process, requesting units should be 
aware of two important considerations. First, if one wishes 
to, minimize the total movement cost generated by the 
training, and if a feasible training period is available at 


more than one MTA, then the closest MTA should be selected. 
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This situation will occur most frequently while selecting 
maneuver training where training allocations at more than 
one MTA frequently overlap or coincide. Second, the 
scheduler must insure that the MTA possesses the facilities 
necessary fcr the projected training. This consideration is 
again most critical for maneuver training where tne 
capability to perform live fire or artillery supported 


training may be a function of the training area. 


. Compiling and Maintaining the Majcr Training Area 





Once the requests for training are submitted to Y 
Corps, the task of compiling these requests into a feasible 
schedule begins. At this point the management decisions have 
peen made, period numbers have been assigned to training 
dates, and appropriate priorities have been given to the 
most critical training. The next step is to prepare a 
schedule subject to the density constraints imposed by 
USAREUR. Remember, density constraints designate tne maximum 
nunber of battalion sized elements that may cccupy a MTA at 
any one time. The preparation of this schedule can be 
accomplished quickly and efficiently Бу ап automated 
process. The V Corps training section must prepare the input 
for the V Corps MTA Scheduling Program! according to the 
User's Guide found at Appendix I. The program will produce a 
feasible schedule or identify overscheduled periods and/or 


errors found on input cards. Training managers can ther 


| 1Due to the excessive length of tne program listing, it 
is not included within the thesis. A copy of the program 
listing may te obtained from the authors or from Prof. 
Samuel H. Parry. Please send requests to the approrriate 
ring address which ша be found in the Initial 
Distribution List on раде 149. 
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request additional densities, adjust training priorities, or 
take whatever action is necessary to resolve the conflicts 
identified by the scheduling routine. Once the input 
information is adjusted, the program can be run again in an 
effort to gain a feasible solution. To establish the initial 
schedule, this process can be repeated as often as 
necessary. Subseguent changes may be made by adding or 


deleting the appropriate input data. 


C. THE DECISION LOGIC FOR THE SCHEDULING PRCGRAM 


The decision logic employed by the scheduling program is 
nost influenced by the priorities assigned to each training 
request. A schedule iS maintained for every cne of the six 
Major training categories and as each request is read it is 
processed through the complete scheduling routine. If the 
requested density for the indicated period is available, the 
unit is scheduled immediately and the available density for 
that period is appropriately reduced. Each scheduled unit is 
ordered in a matrix by priority and then by movement cost 
from its garrison location to the MTA. Thus, the bottom line 
on each schedule represents the training with the lowest 
priority and the highest movement cost. If, when a request 
is read, the desired training period is full, then the 
priority of the new request is compared to the priority of 
the last request found on the scheduled training list. If 
the new request has a higher priority, the bottom request on 
the training schedule is removed and placed into an 
unscheduled training list. The new request is then placed 
into the schedule in a position dictated by its priority and 
movement cost. ТЕ a new request has a lower priority than 
that of the bottom scheduled request, the new request is 
placed in the unscheduled training list. If the new request 


and the lowest priority scheduled request have equal 
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priorities, then the one with the least ucvement ccst is 
given a position on the schedule and the other is placed on 
the unscheduled training list. Thus, movement cost is used 
as the criterion which breaks ties in the event of a full 
schedule. This decision rule may be overridden, of ccurse, 


by assigning any request a sufficiently high priority. 


D. THE CAPABILITIES OF THE V CORPS MAJOR TRAINING AREA 
SCHEDULING PROGRAM 


The MTA Scheduling Program provides the user with three 
seperate management aids. First, the program scans each 
input constraint and request for errors which will cause the 
program to function improperly. An error on an input 
constraint indicates that an infeasible number of pericds is 
being assigned to a training category or that an infeasible 
density 15$ being assigned to some period. An error of this 
type will abort the execution of the program and will print 
an error message. This error message will expiain why the 
program was terminated and what the user must do to correct 


the error. an exauple of this type message is as follows: 


were PROGRAM NOT RUN*X****x 

AN INPUT CONSTRAINT IS OUT OF RANGE. 

THE ERROR IS ON THE DATA CARD WHICH ASSIGNS THE NUMBER OF 
PERIODS TO EACH TRAINING CATEGORY. 

CHECK THE VALUE AND FORMAT OF EACH ENTRY. 


An error on a training request indicates that a request 
contains an invalid entry. This type of error will not cause 
the execution of the program to terminate; however, any 
request containing an error will not be processed through 
the scheduling routine. In this case, the first page of 


program output is a listing of each request with an invalid 
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entry to include a message indicating the specific location 
of the error. If an error listing is not printed, then every 
entry has satisfied the validity criteria established for 


the request data. An example of this feature is shown here: 


THE FOLLOWING REQUEST HAS AN INVALID TYPE UNIT ENTRY: 
2-68 2 13 2 1 1 1 1 + 


Appendix I explains that the "TYPE UNIT" entry is the third 
entry on a request card and that the feasible codes for this 
input Category are the numerals from one to twelve. 
Therefore, the number thirteen found in the above example is 
identified as an invalid entry. Remember, requests 


generating an error message will not be scheduled. 


Next, the program provides a summary cf the pertinent 
statistics generated by the schedule. These figures are 
presented by training category and period number. For each 
period, the program prints the authorized density, the 
number of units scheduled, the remaining available density, 
and the number of unscheduled requests. Figure 3  shcws a 
portion of this summary generated using information from the 
FY 1978 USAREUR schedule. This example presents the 
Statistics only for the tank gunnery training categories. A 
complete printout will show the figures for all six training 
categories. The meaning of the numbers in each column is 
evident from the column headings. One feature of the system 
is demonstrated by the figures for period twelve, tank 
gunnery,ievel two. Notice that column three shows no units 
scheduled, column four shows that one density is still 
available, and column five shows one unit not scheduled 
because of density constraints. In this case, the one unit 
requesting training asked for a density of two; however, 
only one density was authorized during this period. As a 


result the unit was not scheduled. 
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The statistical summary is followed by a listing of the 
Scheduled and unscheduled training. These listings are 
available in three seperate formats, and the user dictates 
which format, or group of formats, will be printed. The 
formats are designed to assist planners at varying levels of 


the chain of command. 


Option One prints the schedule by majer headquarters. 
The training is further grouped by unit designator and type 
training. This option should be most useful to the training 
managers at division, group, brigade, ог batallion level. 
Figure 4 presents an example of the schedule format which is 
printed using Option One. This figure lists the training 
Scheduled for three units of the 3rd Armor Division. Notice 
that in this format, once a unit designator is printed, all 
of the training scheduled for that unit will be listed 
regardless of training area. For each approved training 
exercise, the schedule identifies the training area, the 
period during which the training will take place, the 
authorized unit density for the training, and the priority 
assigned to each training event. This opticn also produces 
a Similar printout for training which was unable to be 


scheduled. 


Option Two prints the schedule for each major 
headquarters by MTA. This option can assist the V Corps 
staff in planning for MTA range conferences and in 
monitoring the overall training situation. Figure 5 shows an 
extract from a schedule prepared using Option Two. The 
section of the schedule shown here lists three units from 
the 8th Infatry Division with training scheduled at the 
Baumholder MTA. In this format all training scheduled for 
areas other than Baumholder will be listed in a seperate 
Section under the appropriate training area heading. The 
Schedule information presented with this option is identical 


to the information obtained from Option One. It is simoly 
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presented in a different format. Additionally, Option Two 


Will print a listing of all unscheduled training. 


Option Three prints the schedule by MTA and by type 
training. A copy of this schedule can Бе forwarded to 
USAREUR, to the 7th Army Training Center, and to the 
individual training area commands as a summary of projected 
V Corps training. Figure 6 gives an example of this format 
which lists training at the Grafenwoehr MTA. Due to space 
limitations only five of the six training categories appear; 
however, in the actual printout all six categories will Бе 
printed. This option generates schedule information in this 
form for all four MTAs. If any training category is not 
scheduled for a given MTA, the heading fcr that category 
will not appear on the schedule printout. Notice that each 
unit is identified with its major headquarters and that each 
training category is ordered by period. Notice also that 
within each period the training is ordered by priority. This 
feature is demonstrated in the weapons firing training 
category in Figure 6. The first four units all have 
training scheduled during period one; therefore, they are 
ordered by priority. The first two units listed, the 2-36 
and the 3-36/3rd AD, have priority one; the third unit 
listed, the 1-36/3rd AD, has priority two; and the fourth 
unit, the 58/11ith ACR, has priority three. 


Operation of the scheduling program does not reguire the 
scheduler to have previous computer programming experience. 
Complete instructions describing the preparation of tne 
input cards and the mechanics of running the program are 
given in the User's Guide for the V Corps MTA Scheduling 
Program(Appendix I). The program is written in FORTRAN IV 
programming language and requires a computer system with a 
230,000 byte core storage capacity. The computer assets 
available to V Corps are capable of satisfying these 


requirements. The total Central Processing Jait tiae 
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required for one run is less than three minutes. The system 
does require the user to collect and process the input 
information required by the program. It is difficult to 
predict the extent of this effort without some field 
testing; however, considering the time and effort required 
to manually produce and maintain the FY 1977 MTA schedule, a 
well managed computer assisted scheduling system should 


reduce the scheduling time requirement considerably. 


E. SUMMARY 


The computer assisted scheduling system is a feasible 
alternative to the completely manual system employed Бу Уу 
Corps in FY 1977. This system provides the training officer 
with the capability to manage the training Scheduie 
according to existing priorities, while relieving him of the 
time consuming task of continually checking training area 
constraints. The program prints the schedule in a form which 
Can assist in the effective management of the MTA training 
schedule and facilitate the dissemination of the schedule 
information. Finally, the system is inmediately 
implementable since the computer hardware required to 
support the system is satisfied by existing V Corps computer 


assets. 
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SCHEDULED MTA TRAINING FOR: 3RD ARMORED DIVISION. 
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UNII.DESIGNAIQOS:i.2-22 
IYPE.IBAIBINO: TANK_GUNDERYs LEVEL 41. 

MTA PERIOD DENSITY PRIORITY 
GRAF ENWCERR 1 1 1 
GRAF ENWO ERR 1 2 2 


TYPE TRAINING: FIELD NAKEUVERS._ 


MTA PERIOD DENSITY PRIORITY 
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UNIT DESIGNATOR: 2-32 

ТҮРЕ TRAINING: TANK _GUNDERYs LEVEL 1. 
MTA PERIOD DENSITY PRIORITY 

GRAF ENWOEHR 1 1 1 

ТҮРЕ ІБАІМІМС: FIELD FANEUYVEB2a. 


МТА ESKIGE DENSITY PRICRITY 
HOFENFELS 3 2 2 
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TYPE_TRAINING: TANK GUNDERYs LEVEL 1. 
MTA = PERIOD dE т: 
1 1 1 


ТҮРЕ ТКА МУ МС: ТАМК СИММЕКУ, (ЕУЕ 2. 


МТА РЕК 100 DENSITY PRIORITY 
wILOFLECKEN 7 1 1 
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Figure 4 - AN EXAMPLE OF SCHEDULE FORMAT OPTION ONE 
PRINTED BY THE V CORPS MAJOR TRAINING AREA 
SCHEDULING PROGRAM 
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ЕЕ 
SCHECULED TRAINING AT ThE CRAFENWOEHR МТА. 
PARAR Жж оў йсй ЖОЖ ЖЖЖ К 2 ok Жк йг йй Ж Жок ККК ЖОЖ 


TYPE TRAINING: TANK _GUNKERY: Level 1. 


UNIT HEADQUARTERS PERIOD DENSITY PRIORITY 
2-33 3RD AD | | 1 
3-32 3RD AD 1 1 1 
2-33 3RD AO 1 1 1 
1-11 LLTH ACR 2 | 1 
3-11 11ТН ACR 2 1 1 
2-11 11TH ACR 3 1 1 
1-70 BDE 76 4 n l 
1-68 8TH ID 4 l 1 
2-€8 8TH IO 4 l 1 
2-68 8TH IO 5 2 1 
4- 69 8TH IO 5 l 2 
2-52 3RD AD T l 1 
3-32 380 АО 7 2 2 


TYPE_TRAINING: TANK _CUNNERYs LEVEL г. 


UNIT HEADQUARTERS PERIOD DENSITY PRIORITY 
27 EB 8TH ID L 1 1 


IYPE TRAINING: HEAPON2 FIBiINGa.. 


UN IT HEACQUARTERS PERIOD DENSITY PRIORITY 
2-36 3RD AD l 1 1 
2-26 3RD AD 1 1 1 
1-36 ЗВО АО 1 1 2 

Бо ilTH ACR l. l 3 

23 2RD AD 3 1 1 

TYPE_ TRAINING: ARTILLERY FIRING. 

UNIT HEADQUARTERS PERIOD DENSITY PRIORITY 

2-52 +230 FA 1 1 | 

Sa 16 8TH ID 1 1 1 

2-&3 415Т FA 2 1 1 

1-40 ARD AD 2 1 1 

22-4 5 215Т ҒА 2 1 3 
1- Е3 етн IO 3 l l 

2-81 8TH IO 3 3 11 

і-2 8ІН 10 4 1 1 

2-27 ¿RD AD 5 2 1 

2-20 BDE 76 5 1 l 

LFE 3RD AD 6 l 1 

2—3 ЗКО AD 6 | 1 

6-5 42ND FA 1 1 1 

де с 41ST FA 8 1 1 

TYPE_TRAINING: FIELD #ANEUVERS ._ 

UNIT HEACQUARTERS PERIOD DENSITY PRIORITY 
m 386 АО 1 1 1 
-33 3RD AD 12 l 
бсо? 42NO FA 13 1 2 

5-33 3RD AO l4 | l 


Figure 6 - AN EXAMPLE OF SCHEDULE FORMAT OPTION THREE 
PRINTED BY THE V CORPS MAJOR TRAINING AREA 
SCHEDULING PROGRAM 
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A. MOVEMENT 


The movement of tanks to MTAs with heavy equipment 
transporters is the best alternative fer reducing rail 
movement costs. Stake and platform trucks and read marching 
are only marginally effective Dor reducing rail 
costs. Prepositoning one battalion-size set of M60A1 tanks 
at Grafenwoehr for level two gunnery is the best 
prepositioning option; however, it is not as practical or 
effective in reducing rail movement costs as the maximum use 
SUGHET assets. 


Sees ULE LY COSTS 


Expected value cost factors are inadequate for 
predicting supply costs and allocating supply funds at the 
battalion level over short pericds of time. This is due to 
the small sample size of vehicles at the battalion level and 
the fact that the life expectancy for many components 15 
greater than one year. Larger sample sizes and time periods 
are needed to give cost factor predictions better 
accuracy. Removing selected high density and high cost 
repair-parts from the battalion management level will 
increase the stability of battalion level Class IX costs and 
provide a means for linking a specific level of training to 


certain Class IX costs. 
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Se SCHEDULING 


The computer assisted scheduling system, described in 
Chapter IV , is a feasible alternative to the conmvuletely 
Manual system employed by V Corps in FY 1977. This systen 
provides the training officer with the capability to manage 
the training schedule according to existing priorities, 
while relieving him of the time consuming task Of 
continually checking training area constraints. The program 
prints the schedule in a form which can assist in the 
effective management of the MTA training schedule and 
facilitate the dissemination of the schedule 
BuforsBation. Finally, the systen 15 immediately 
iuplementable since the computer hardware required to 
support the system is satisfied by existing V Corps computer 


assets. 
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APPENDIX A 


COMPUTING RAIL MOVEMENT COSTS 


REFERENCES 


1. 4th Transportaion Brigade Pamphlet 55-1, dated 1 
March 1976, w/changes 1-3. European Freight Traffic 
Management Handbook [( Ref. 7]. 

2. Convention Between the Deutsche Bundesbahn and the 


United States, effective 1 January 1964, w/amendaentes 1-31 
inet. 3). 


B. BASIC FORMULA FOR NORMAL SIZE EQUIPMENT 


1. (DM rate x Vehicle Wt. іп 100 kgs) * 3.2 DM - DM 
Cost 


2% Notes: 


a. All manuever trains are considered M3 class. 


b. DM refers to Deutsche Marks. The DM rate is 


obtained from Annex A, reference Al. 


с. For 4 and 6 axle cars, the weight minima 
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РЕС: 19.5. 26., and 32.5 metric tons at the 15., 20. and 


25. metric tcn rates respectively. 


d. 3.2 DM surcharge is added for all destinations 
within the FRG. 


e. The vehicle weight in 100 kgs is obtained from 


Annex B, reference Al. 


f. The metric tonnage is obtained from the М1 


shipping weight column of Annex B, reference Al. 


C. BASIC FORMULA FOR OVERSIZED EQUIPMENT 


1% (DM rate x Vehicle vt. in 100 kgs) + 3.2 DM = Y 


ЕХ Т) ПИ Cost 


Pe БРЕСТА CONSIDERATIONS 


1. Additional charges can occur and any shipment might 


incur some of the following: 


a. demurrage fees, 

ps re-spotting fees, 

Ce transfer fees, 

Че spotting fees, 

e. Station consignment fees. 
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2. A special routing may be required for oversized 
loads which can increase the rail distance traveld py tne 


entire train. 


3. The total additional cost due to the above exfenses 
will vary and depend on the situation. There is no fixed 
percent that can be added to the basic cost to account for 
these charges; however, current estimates range from five to 
fifteen percent. A fixed accounting procedure should be 
developed which will allow each battalicn to accurately 


estimate these costs. 
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APPENDIX B 


BATTALION COST MATRICES ($) 


This appendix contains the rail movement cost matrices 
for six different types of battalions. The matrices were 
generated by totaling the individual vehicle shipping costs 
of all tracked vehicles in each battalion. Every entry 
represents the dollar cost (2.32 D M per dollar) to ship the 
battalion by rail from the garrison locations (listed 
vertically) to the training sites (listed 


horizontally). Each entry is a one-way shipping cost. 
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APPENDIX C 


RAL COS (5) SUMMARY 


This appendix contains a statistical summary of the rail 
novement matrices generated for V Corps. Approximately 150 
matrices were generated and included one matrix for each 
vehicle and feasible loading configuration. In additicn, a 
Matrix was generated for each battalion type and the 
separate type vehicles in the battalions. The tables which 
follow contain the mean, median, standard deviation, maximum 


and minimum for each matrix. 
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VEHICLE 


M60A1 
M60A2 
M60AVLB 
M728 
0551 
1551 
M55A1 
M55A1 
M88 
M578 
M378 
EMI SAI 
M113A1 


M113A1 


M548 
M548 


M548 


M577 
M577 
ИИ АІ 


MEZ SAT 


Table XVI - 

LOADING MEAN 
CONFIGURATION 

l per ^ axle 778. 
l per 4 axle SO. 
l per 6 axle 650. 
l per ^ axle 829. 
2 per 6 axle D 
l per 40х6 axle 363. 
2 рег 6 ах1е 267. 
1 рег 40:6 ах1е 400. 
1 рег 4 ах1е loro. 
2 per 6 axle 424. 
l per 4 axle ES. 
3 per 4 axle Тов. 
2 рег 2 ах1е T33. 
Peper 2, 450r6 BIO 

axle 
3 per ^ axle Ар. 
2 per 2 axle er 7. 
1 per 2,4,0r6 D 
axle 

3 per 4 axle I 

2 per 2 axle 179 

3 per 4 axle 185] 

2 per 2 axle IE TE 


КАТ. COST (S) SUMMARY 


INDIVIDUAL VEHICLES 


90 


р. 


Ро 


Во. 


242. 


TO: 


WOSE 


Ila 


SOS 


DE 


124. 


149. 


46. 


59.: 


Ше: 


40. 


Dic 


74. 


52. 


2 


43. 


49. 


MEDIAN 


937. 


па 


700: 


SON 


260. 


оо 


280: 


429. 


ҚАЗЫ: 


456. 


547. 


T72. 


TON 


300. 


Шері 


1910: 


К 


шега, 


135% 


МЕ 


ШОЮ 


190% 


136. 


174. 


69. 


dE 


DIR 


1.120. 


те: 


SOR 


124. 


Oo 


OE 


135, 


69. 


e 


105: 


69. 


69. 


69. 


бз 


МАХ. 


1, 


l, 


l, 


NUM 


302. 


984. 


255; 


бб 


549. 


403. 


604. 


DAI. 


641. 


242. 


2909. 


D 


2 5 


оо; 


270. 


270. 








Table XVI (Continued) 


VEHICLE LOADING MEAN S.D. MEDIAN MIN. MAX. 
CONFIGURATION 
М125А1 imer 2745016 SMS. Su у ЛК &73. 
ах1е 
M106 3 per 4 axle 20% Ads EO DIE 220, 
M106 2 per 2 axle 1697. 48. 179., 69. 215526; 
М106 Кет 2:35. 0:48 S 87. 927% 123% 459. 
axle 
M106A1 3 per 4 axle Що, 46. Ja БО, 242. 
M106A1 2 per 2 axle ISS 55 Low. 69. 279. 
МТОбАТ Ш рев 2 38 ока Br» 96. 360. Ega 509, 
axle 
MUS 2 3 per 4 axle IS SE iO 69. DIE 
4132 2 per 2 axle ИЭ 50: 186- 097 202. 
MIIA4AI 3 per 4 axle 1597. эб. 146. DIE 207. 
M114A1 2 per 2 axle ШЕШЕ 49. 792% DIE DI 
HD16M 2 per 6 axle За” as O 82% DR 
en l per 4 axle LS O Si. 114. 22, 
M107 1 рег 6 axle 19g LAS 524. 102% 7565 
1155 1 per 4 axle ЖЕСЕ “Әл 793- 1257 ДЕ 
М110 2 per 6 axle О 26. ЕЯ DNE бз, 
M110 1 рег 4 axle Sore I 52; 558. 27% 2931. 
M109 2 per 6 axle ls, а а АНИ du 0728, 
M109A1 1 рег 6 axle a 45. 5607. p22 Zo 
M52 2 per 6 axle зоо ШО 67 428. 84. ООШ 
М52 1 рег 4 axle Да са Она DI Пау 129. 
M108 2 per 6 axle б тос. Өл, 76. 349 
M108 l per 4 axle За они М2” ATOS 81 DTE 
ХМ163 3 per 4 axle 179. сл 1727 Ба: 270 


2 





Vay tem ey l Continued) 


ШЕНЕСТ,Е LOADING MEAN 6. Ши MEDIAN 
CONFIGURATION 
XM163 2 per 2 axle я 524 192. 
XM163 l per 2,4,6 235% А Dr 
axle 


32 


MIN. 


DIE 


Zo 


MAX. 


SIG 








Table XVII - ARMOR BATTALION W/M60A1 





VEHI- NUM- MEAN Sal. MEDIAN MIN. MAX. 
CLES ВЕК 
M60A1 545 Ee ро 2591 5459238. 58,830. 963,558. 
M88 D guo. 1259. 4,644. 903: Due 
M578 2 947. ZAT ЖК? ЛЛ 1222981. 
M60AVLB 2 1,2990. 7/79 5 400%. йз: 9677 
M106A1 4 666. E pop» үз, 08597. 
1577 7 15254 3600. Шота? 482. 6 
M113A1 13 2020. 396 Dd. 919107 3,147. 
М730 4 645 О 689 2/5 968 
TOTAL Er Ир еи то 406 eo 7 5182. 512,119. $80,348. 


Table XVIII - ARMOR BATTALION W/M60A2 


VEHI- NUM- MEAN SUD MEDIAN MIN. MAX. 
CLES BER 
M60A2 54 Ino =. 250359567. 950,005. DILO 
M88 5 ИЛО. 19259. 4,644. 395: 60,9253 
1578 А 847. 247. DEAS ili Lol 
M60AVLB 2 9 979. 1,400. Ре dio: 7 
МТОбАТ 4 666. во. "Esc 275. КОЕ? 
ШӘ 7 7 19254. EISE 1,342. 482. ПО 
М11ЗА1 13 25096. 5916 газа. 5/96 psy 
M750 4 645. 183 689 275 968 
TOTAL ЕСІ 75 267 000, 513,053. 587,119. 
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Table XIX - MECHANIZED INFANTRY BATTALION 


ЕНТ - NUM- 
CLES BER 


М113А1 54 


m7 30 22 
M125A1 2 
M5 // 7 
M106 4 
M578 6 

TOTAL 


MEAN 


$9,376. 
3,570. 
1,363. 
IIo 
606. 


2,541. 


ОРО ИО. 


Эрг 


> 2005: 
JOSE 
384. 
POE 
TTE 
DAE 


о. 


MEDIAN 


$10,018. 
3,815. 
1,455. 
ШӘП» 

648. 
2,136). 


$20,015. 


MIN: 


232900 
oe 
620. 
2 


ZIP DR: 


ОНЕ О 


Table XX - ARMORED CAVALRY SQUADRON W/M551A1 


ШЕНІ- NUM= 
CLES BER 


М551А1 54 


M60A1 I7 


М113А1 >53 


M577 ШЕ 
МТОбАТ 9 
M548 6 
M109A1 6 


M60AVLB 5 


M88 2 
MTS 5 
TOTAL 


MEAN 


$14,399. 
0 209, 
5,689. 
1,972. 
1,319. 
852. 
2,989. 
ПОБ. 
1,725. 


2 So 


о. 


SEDE 


SS 
DO 
OMS 

567. 
ION 
DOM 
о 7 
69 
DUE 


642. 


$13,404. 


94 


MEDIAN 


$15,493. 
АОИ 
6,080. 
21092 
OT. 
GA 
SN 
2,100. 
S57. 


Deo E 


ug node 


MIN: 


SEDE 
ZUM 
ЦӘ 7 

758. 
620. 
413; 
po 
410. 
362. 


480. 


SUE 


MAX. 


142090. 


DIO 
2,044. 
566. 

9772, 


она, 


Г. 


МАХ. 


22] 9 802. 


20,009. 
8,548. 
2,964. 
MENOR 
ДӘНІ 
MSS. 
2951, 
2,610. 


DoD D 


102007. 








ШЕНІ- NUM- MEAN SEND MEDIAN MIN. MAX. 
MINES BER 
M107 102 $5,862. $1,716. 1 26. 58 830: 
M548 i 1,704. 475. 8. 827 0E 582 
M577 5 896. 257. 958 344 es aya 
M88 1 863. 252. 929 вт: 1,305. 
M578 il 848. 248. 912 178 LS Oe. 
TOTAL $9,834. $2,844. OS 5170520. 
Table XXII - 8 INCH SP FIELD ARTILLERY BATTALION 
ШЕНТ- NUM- MEAN SIUE MEDIAN MIN. MAX. 
CLES BER 
M110 12 SAS TS. ЕЕ ӨШ 890 57 005. 
М548 102 ШЕШЕ 475. 527 827 22:5 30 
M577 5 896 257. 958 344 joe 
M578 2 848 248 912 178 ieee. 
M88 il 863 252 929 181 1,305. 
TOTAL $9,497. $2,741 ӘРЛІ 22620. 514 262. 
Table XXIII - 155MM SP FIELD ARTILLERY BATTALION 
VEHI- NUM- MEAN S.D. MEDIAN MIN. MAX. 
CLES BER 
М109А1 18 ПОНОС 52 6158. 59,651. $2,195. $13,366. 
M548 18 2,556. 742 са Бе 1,241. A 
M577 10 ШО ОО; 515. SENT. 689 2,695. 
M578 1 509. 149. 547. 124 "use 
TOTAL ее. 155,990. ШЕСІ 10251. 621,010. 


Table XXI - 


Б-Р FIELD ARTELLERY BATTALION 
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APPENDIX D 


HEAVY EQUIPMENT TRANSPORTER COSTS ($) 


This appendix has three tables. The first contains the 
road distances from garrison locations to the training 
sites. The second contains the HET movement costs generated 
by multiplying road distances in miles by $2.08 per 
mile. The third contains S.P. movement costs calculated by 


multiplying road distances in miles by $.44 per mile. 
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APPENDIX E 


HEAVY EQUIPMENT TRANSPORTER COMAPNY COSTS ($)* 


MODAL PRESENT VALUE RECURRING COST (HET) 163222320007 


INVESTMENT COST (HET) 


$7,000,000. 


ERESENT VALUE OF TOTAL COST (HET) 


522503. 000. 


RECURRING COST (HET) PER YEAR $3,000,000. 


meri COST ELIMINATED PER YEAR 


055.000, 


ПИ ОШ НЕТ COST OFFSET = $9,555,396. . тоо = 37.5% 
BY RAIL COST ELIMINATION 25. 423.000. 


Table XXVII - HET COMPANY COST ($) 


PRESENT VALUE HET PRESENT VALUE 
YEAR RECURRING COST ($) PANT COSI C) 
1 2,727,000. 1,414,404. 
2 2,478,000. 1,285,256. 
3 2 253.000. 1,168,556 
4 2,049,000. US 48. 
5 1,860,000. 964,720. 
6 1,692,000. 877,584. 
7 1,539,000. о РЗ. 
8 1,398,000. 725,096. 
9 1,272,000. 659,744. 
10 2553000. 599,060. 
TOTAL Вил 000. 9,555,396. 


?The HET and rail costs are based on the movement of 50 
tanks per week for 40 weeks. A 10 percent discount rate was 
assumed. 
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APPEND EX 


F 


SUMMARY DATA FOR TEST SCHEDULE 


Table XXVIII 


КОТ COSTS ELIMINATED BY HETs 


HET OPERATING COSTS 


NET SAVINGS 


hell GOSTS ELIMINATED BY S&Ps 


ШЕ OPERATING COSTS 


NET SAVINGS 


Bell, GOSTS ELIMINATED BY 
ROAD MARCHES 


TOTAL GROSS SAVINGS 


TOTAL NET SAVINGS 


NUMBER OF BATTALIONS 
HOVED BY HETs 


NUMBER OF BATTALIONS 
MOVED BY S&Ps 


NUMBER OF VEHICLES 
MOVED BY HETs 


NUMBER OF VEHICLES 
MOVED BY S&Ps 


TOTAL RAIL COST 
инет SUBSTITUTION 


02 


LEVEL I 


Seo Y. 


О 


5 901,946. 


То. 


ISO 


Е о. 


Го. 
оо oo 


т. 


27% 


14. 


90297 


19.238, 


2 0. 000 


MEE 
2,442,605. 
1 


О АЕ 


52 70637 


2127780. 


Oo 


ПИО ои ЕУ 


288,739. 
2,963,130. 


1002095. 


4l. 


14. 


21 90 9 


302397 


5,430,000. 








| 
| 





PERCENT 
SAVINGS 


PERCENT 
SAVINGS 


PERCENT 
SAVINGS 


PERCENT 


ере их 1 (Сопеіпоиеа) 


TOTAL NET 
НЕТ s 


TOTAL NET 
S&Ps 


TOTAL NET 
ROAD MARCHES 


TOTAL NET SAVINGS 


LO? 


IEVEL I 


116226 





24.4 


LEVEL IIT 


2:653 


ЗЭ 





APPENDIX G 


DATA FROM RMER/UNIT TRAINING SCHEDULES 


This appendix contains the data collected from the RMER 
report and unit training schedules. There are eight tables 
with one table for each artillery battalion in the 41st and 
42nd Artillery Groups. Each table contains the RMER data 


and training schedule for the respective battalion. 
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22 


21 


25 


21 


23 


29 


23 


24 


28 


21 


21 


13 


17 


18 


29 


Чип 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 


Apr 


Jun 
Jül 
Sep 
Sep 
Nov 
Nov 
Dec 
Jan 
Feb 


Apr 


DATES 
76--21 
76--25 
76--21 
76--23 
76--29 
76--23 
76--24 
77--28 
77--21 
77--21 
77--11 
DATES 
76-- 4 
76-- 6 
76--11 
76--24 
76--15 
76--23 
76--17 
77--19 
77--21 
77-- 6 


ЗЕ APBELEERY GROUP 


Jul 
Aug 
Sep 
ОСЕ 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 


May 


Jun 
Aug 
sep 
sep 
Nov 
Nov 
Dec 
Jan 
Маг 


Мау 


76 


710 


76 


76 


76 


76 


27 


7 


leg 


Ши 


ДИ 


76 


76 


TỌ 


76 


76 


76 


76 


LJ 


n7 


77 


Table XXIX 


КОГА EXPENSES (5) 


eos ARTILLERY BATTALION (8 INCH SP) 


TOTAL DEMANDS ($) 


A OS х 

6,953. ВИ 
14,362. ЇЗ 9 
До зи 29,165. 
2273265 92 m25. 
11,960. 129,627. 
Den 16,959. 
6,266. 102,049. 
Ze. 49,233. 
8,268. 54,569. 
10,461. 18,035. 
16,776. ESSI 


194 


TRAINING ACTIVITY 


FTX 

MTA GRAF 
REFORGER 
MATT 
AGI 

MTA (WILDF) 
VT CORPS FAV 
NS I 


MTA (GRAF) 


ETX 





22 


EI 


25 


2l 


23 


29 


2j 


24 


28 


21 


2 


31 


28 


29 


Jun 
gul 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 


Apr 


Jul 
Sep 
Dec 
Jan 
Mar 


Apr 


T OE DENR EILL ERY TBATTALION (I75 MM SP) 
41ST ARTILLERY GROUP 


DATES 
76--21 
76--25 
76--21 
76--23 
76--29 
76--23 
76--24 
77--28 


Jul 
Aug 
Sep 
Cee 
Nov 
Dec 
Jan 


Feb 


76 


76 


76 


76 


76 


76 


ТІ 


77 


77--21 Маг 77 


77--21Арг 77 


77--11 Мау 77 


DATES 
76--29 
76--11 
76--17 
77--25 
77-- 9 
77-- 6 


Jul 
Sep 
Dec 
Feb 
Apr 


May 


76 


76 


76 


77 


ИИ 


T7 


Table XXX 


TOTAL EXPENSES ($) 


I 


105 


EN 


ШЕРІ: 
IOS. 
500. 
29. 
14,942. 
Jes 

DEO 
Вал. 
П 56 97 

ОРО 


Ооо 


TX 


en ee Eee 


TOTAL DEMANDS ($) 


TETIN 10 


3,090. 
19,583. 
DONOR 
62,606. 
ACTA 


19,044. 


117,684. 


44,205. 
46,539. 
ШО ло, 


10,408. 


TRAINING ACTIVITY 


MTA GRAF 


REFORGER 


MAIT 


MTA GRAF 








22 


21 


25 


ET 


23 


29 


23 


24 


28 


21 


DT 


L5 


25 


16 


28 


23 


Jun 
Jul 
Aug 
Sep 
Ше Е 
Nov 
Dec 
Jan 
Feb 
Mar 


Apr 


Jun 
Pun 
Aug 
Aug 
Sep 
Wet 
Nov 
Feb 
Apr 


Jun 


ВА ЕТЕ ЛКЕРЕЕГЕКУ ВАТТАБТОМ (LANCE) 
41ST ARTILLERY GROUP 


Tu 
Aug 
Sep 
сг 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 


May 


Jun 
Jun 
Aug 
Aug 
Sep 
Oct 
Nov 
Mar 


May 


DATES 
76--21 
76--25 
76--21 
76--23 
76--29 
76--23 
76--24 
77--28 
Т се ЙІ 
I 
71--11 

DATES 
76-- 4 
76--17 
76--13 
p 
76--11 
76-- 7 
76--18 
D 
77-- 6 
EE) 


Jun 


76 


76 


76 


76 


76 


76 


ДЕ? 


n 


"n 


РИ 


yu 


76 


76 


76б 


76 


76 


16 


76 


17 


T7 


a 


Table XXXI 


TOTAL EXPENSES ($) 


TOTAL DEMANDS ($) 


NEM ос A A вао 
12,005. 13,305. 
21,966. 20,144. 
18,634. Ag. 
15,836. 61,670. 

8,536. 82,958. 
UNO BOE 
10,481. 78,029. 
29,323. 47,529. 
1597107. 62,013. 
ae. OMS. 

2302, 25,309. 
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TRAINING ACTIVITY 


FTX 


BN ARTEP 


VECORPS TAV 


NSI 


REFORGER 


ETA 


FTX 


VT CORPSTNSE 


FTX 


AGI 





22 


21 


25 


24 


23 


29 


23 


24 


28 


21 


ZL 


21 


29 


10 


28 


29 


2 | 


Јип 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 


Apr 


Jun 
Jül 
Sep 
Nov 
Jan 
Mar 
Mar 
Apr 


Van 


AUST ARTILLERY GROUP 


DATES 

76--21 Jul 
76--25 Aug 
76--21 Sep 
76--23 Oct 
76--29 Nov 
76--23 Dec 
76--24 Jan 
77--28 Feb 
77--21 Mar 
77--21 Apr 
77--11 Мау 

DATES 

76--23 Jun 
76--26 Jul 
76--11 бер 
76-- 3 Dec 
77--10 Feb 
77--11 Маг 
77-- 1 Арг 
77-- 6 Мау 
22 ПЕ 


76 


76 


76 


76 


76 


76 


ТТІ 


27 


7 5 


7 


T 


76 


76 


76 


76 


ий 


yy 


ИТ 


77 


n 


Table XXXI 


TOTAL EXPENSES ($) 


ТЕЕ 


ШО 


I 


1 1 
19,452. 
19,673. 
18,914. 
337438. 
32,660. 

8,150. 
22982195 . 
14,750. 
11955. 


as. 


Zao ARTILLERY BATTALION (8 INCH SP) 


TOTAL DEMANDS ($) 


T Tx 


988. 
19,452. 
20,830. 
89,357. 

153,482. 
SINCE 
150,033. 
54,618. 
36,706. 
11,299. 


10,254. 


TRAINING ACTIVITY 


FTX 


MTA GRAF 


REFORGER 


AGI 


MTA GRAF 


V CORPS NSAU 


NSI 


PIX 


MTA GRAF 





Oy oe bi ELD ARTILLERY BATTALION (175 MM SP) 
42ND ARTILLERY GROUP 


Table XXXIII 


TOTAL EXPENSES ($) TOTALT DEMANDS: ($) 


DATES E 007 [Er SC НАМА тх 
22 Jun 76--21 Jul 76 zu 253, 2948. 
21 Jul 76--25 Aug 76 10,074. LITO, 
25 Aug 76--21 Sep 76 39,488. РЕНО, 
ШЕ Sep 76--23 Oct 76 4055/09. 99,003. 
23 Oct 76--29 Nov 76 2u 125, Uv 
29 Nov 76--23 Dec 76 21718555 7 50 Kaa 
23 Dec 76--24 Jan 77 24,261. O 
24 Jan 77--28 Feb 77 а a в. 
28.Feb 77--21 Mar 77 Gea On. 99 MODA. 
21 Маг 77--21 Арг 77 2607079x QE dT. 
21 Apr 77--11 May 77 Лео В, ПО 6 
DATES TRAINING ACTIVITY 
21 Jun 76--25 Jun 76 AGI 
iul 76--31 Jul 76 MTA GRAF 
Moe Jul 76--31 Jul 76 RN ARTEP (GRAF) 
4 Sep 76--11 Sep 76 REFORGER (MAN) 
4 Oct 76-- 8 Oct 76 ETX 
8 Nov 76--12 Nov 76 RIX 
6 Dec 76-- 9 Dec 76 CPX 
ШИПА, 7--15 Мағ 77 ЕС 
2 Мау 77-- 7 Мау 77 FTX (CORPS) 
23 May 77--26 May 77 MTX (Finthen) 
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22 


21 


25 


DI 


D 


29 


23 


24 


28 


2 


21 


14 


23 


2 


19 


19 


Jun 
Jol 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 


Apr 


Jun 
Jun 
Aug 
Sep 
Sep 
Viet 
Nov 
Dec 
Dec 


Mar 


Sy oe EEL Dp ARTILLERY BATTALION 


Jul 
Aug 
Sep 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 


May 


a um 
Jun 
Aug 
Sep 
Sep 
(cT 
Nov 
Dec 


Dec 


DATES 
76--21 
76--25 
76--21 
76--23 
76--29 
76--23 
76--24 
77--28 
77--21 
77--21 
77--11 
DATES 
76-- 3 
76--18 
76--27 
76-- 1 
76--29 
76--22 
76--27 
76-- 3 
76-- 9 
77--15 


Mar 


(LANCE) 


42ND ARTILLERY GROUP 


76 


76 


76 


76 


76 


76 


7] 


77 


a 


77 


77 


76 


76 


76 


76 


76 


76 


76 


76 


76 


77 


ШАРАП ЕХРЕМ5 ИӘ 
ШЕ 


Table XXXIV 


CoD) TOTAL DEMANDS ($) 


EIU eU: era ту TEX 
6,710. 6,301. 
ZO: 5,1265 

De 27,687. 
16,431. 51,613. 
ЖЕСЕ 76,867. 
24,278. О. 
15,300. 51,970. 
15,796. 40,284. 
10,775. 55,433. 
DD OBO. ШОЛ ОО. 
11,039. 11,046. 
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TRAINING ACTIVITY 


FTX 

BN ARTEP 

AGI 

REFORGER (MAN) 
FTX 

БЫ АКТЕР 
NSPOCORETE) 
NSE 

CPX 


CEEX 





14 


15 


Mar 
Apr 
May 


May 


DATES 
77--18 
77-- 8 
71-- 7 
77-- 5 


ТарШша <ХХТУ (Continued) 


Mar 
Apr 
May 


Jun 


ПИ 


7 1 


7 7 


ДИ 


TRAINING ACTIVITY 


NSAV 
NSI 
FTX (CORPS) 


ASP (CRETE) 








ОП ОЗИ ЕТЕРШН АКТТЪГЕВО BATTALION (8 INCH SP) 
42ND ARTILLERY GROUP 


Table XXXV 


TOTAL EXPENSES ($) TOTAL DEMANDS ($) 


22 


21 


25 


21 


23 


249 


23 


24 


28 


21. 


21 


2 


24 


26 


29 


24 


10 


14 


DATES MEE TO ТТ A IA A 
Jon 76--21 ul 76 20 Du 
Jul 76--25 Aug 76 195347. IO 
Aug 76--21 Sep 76 15793008, DIOE 
Sep 76--23 Oct 76 12,308 64 „106% 
Oct 76--29 Nov 76 2 1 058: 64,066. 
Nov 76--23 Dec 76 290,086. 23,099 
Dec 76--24 Jan 77 185262 2° ОО ОУ 
Jan 77--28 Feb 77 29 , omm 6770565 
Feb 77--21 Mar 77 ле 1305715. 
Mar 77--21 Apr 77 греша. ДО ОК 
Арк 77--11 Мау 77 55004". on oa 
DATES TRAINING ACTIVITY 
Jun 76--30 Jun 76 BN ARTEP 
May 76-- 8 Oct 76 REFORGER (JVB) 
Oct 76--29 Oct 76 NSAV 
Nov 76-- 1 Dec 76 NSE 
Dec 76-- 9 Dec 76 СЕК 
Јап 77--28 Јап 77 TAV 
Feb 77-- 3 Mar 77 MTA (GRAF) 
Mar 77--15 Mar 77 GPx 
Mar 77--18 Mar 77 AGI 
Apr 77--30 Apr 77 MTA GRAF 
May 77-- 7 Мау 77 ETXECORP> 


viet 





22 


21 


25 


21 


23 


29 


23 


24 


28 


21 


2 


19r] 


2 3 


IE 


12 


165 


10 


2 


Jun 
Jul 
Aug 
Sep 
Ше Е 
Хоу 
Пес 
Jan 
Feb 
Mar 


Apr 


Jun 
Jun 
Aug 
Sep 
Sep 
OCE 
Nov 
рее 
Dec 
Mar 


Mar 


Па ЗЛЕ ГЕРИ ЕЛЕ ЕЕВУ BATTALION (LANCE) 


DATES 

76--21 Jul 
76--25 Aug 
76--21 Sep 
uos-23 Oct 
76--29 Nov 
76--23 Dec 
76--24 Jan 
77--28 Feb 
172-21 Mar 
77--21 Арт 
71--11 Мау 

DATES 

76--11 Jun 
76-- 1 Jul 
76--27 Aug 
76--11 бер 
76-- 9 Oct 
76--15 Oct 
76-- 5 Nov 
16== 9 Dec 
76--15 Dec 
77--15 Маг 
77--25 Mar 


42ND ARTILLERY GROUP 
Table XXXVI 


76 


76 


76 


76 


76 


76 


77 


77 


y 


17 


ДИ 


76 


76 


76 


76 


76 


Ще 


76 


76 


те 


Щи 


Ши 


TOTAL EXPENSES ($) 
ТЇ 


T EOE аана 


ту 
м, 105, 


Мо Вада 
5,169. 
"OS 

115, 
9,451. 

24,448. 

25,656. 

NUR р 


jn» qug 


TOTAL DEMANDS ($) 
DIC SED NR oe 


a а RE aee а Е 


4,324. 


15,825 
И 
62,085. 
13,908. 
89,725. 
50,406. 
59,622. 
24,730. 


КӨЛ? э. 


ВЕ ТУТ ACTIVITY 


АСТ 

ADVENTURE TRN 
DET 

REFORGER (MAN) 
ASPOCCRETE) 
TAV 

ТРЕ 

СРХ 

ВМ АКТЕР 

СРХ 


TEL 





Table XXXVI (Continued) 


DATES TRAINING ACTIVITY 
ШӘ Арт 77--22 Арт 77 NSI 
2 May 77-- 7 May 77 FTX (CORPS) 
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APPENDIX H 


PEPAIR PART DEMANDS AND TANK FLEET AGE 


This appendix contains eleven tables uhich represent the 
repair-part demands and tank fleet age of the six armor 
battalions in the 3rd Armored Division and the five armor 
battalions in the 8th MI Division. Each table lists the 
mean and standard deviation for the battaiion and the 
corresponding Corps mean and standard deviation for each 
repair-part and tank fleet age. Column 1 and 2 of 
repair-part demands represent the first and second six month 
demands respectively. The total column is the sum of 


columns one and two for a one year total. 
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Table XXXVII - REPAIR-PART DEMANDS/FLEET AGE 


1/32 ARMOR BATTALION 3RD ARMOR DIVISION 





1/32 V CORPS 
MEAN SEEMS MEAN S.D- 
MANUFACTURE/REBUILD DATE pomo 15 И 238 


REPAIR-PART DEMANDS 





REPAIR-PART NOMENCLATURE 1 2 TOTAL MEAN SPUR 
Battery, storage Vee 165 159% 5582 
Seo ecket, final drive(0229) 5 6 ДЕДІ 3.09 ДЕ] 
Link assembly 2 6 8 22/20 237 
Wheel, road (9292) дон 2208 65 67. 361 
Pump, fuel (0165) 6 9 ES 4.9 Zn 
Cylinder assembly 2 0 2 2269 3 319 
Societ, final drive(5637) 0 4 4 21.6 Ee 
Spring, valute 0 0 0 DM SRI 
Pump, fuel (4248) 9 3 P? 6.09 4.98 
Shock absorber 2 ПЕ 3 Шо 1:307 








Table XXXVIII - 


REPAIR-PART DEMANDS/FLEET AGE 


2/32 ARMOR BATTALION 3RD ARMOR DIVISION 


MANUFACTURE/REBUILD DATE 


REPAIR-PART NOMENCLATURE 
Battery, storage 
rocket, final drive(0229) 
Link assembly 

Wheel, road (9292) 
Pump, fuel (0165) 
Cylinder assembly 
rocket, final drive(5637) 
Spring, valute 
Pump, fuel (4248) 


Shock absorber 





2/32 V CORPS 
MEAN 5.9. МЕАМ S.D. 
72.9 е 128217 2.38 

REPAIR-PART DEMANDS 

-1 22 TOTAL MEAN 5.0. 
76 62 138 153% ОБО 
0 0 0 3.09 4.7 
0 0 0 2277 2 297 
14 39 53 ӨЛІ т 
2 0 2 4.9 4.41 
n 10 ІІ 265» 228 
7 41 48 21.6 ТОД? 
7 0 7 END 5.26 
0 5 5 6.09 4.98 
20 17 217) 17.9 ЇН? 





Table XXXIX - REPAIR-PART DEMANDS/FLEET AGE 


3/32 ARMOR BATTALION 3RD ARMOR DIVISION 





S SUN V CORPS 
MEAN S.D. MEAN S.D. 
MANUFACTURE/REBUILD DATE Дава ‚92 при? 2.38 


REPAIR~PART DEMANDS 





REPAIR-PART NOMENCLATURE 1l. Da TOTAL MEAN S.D. 
Battery, storage 705 103 208 655. 5552 
Euwrocket, final drive(0229) 0 0 0 3.09 ne 
Link assembly 1 2 B DET 20037 
Wheel, road (9292) 23 167 40 67. 36.1 
Pump, fuel (0165) 0 3 3 &.9 АТ 
Cylinder assembly 2 2 4 203 S255 
Emrocket, final drive(5637) 1 3 4 21.6 (80:52 
Spring, valute 0 2 2 доза 22226 
Pump, fuel (4248) 1 0 1 6.09 4.98 
Shock absorber 4 20 24 DENS ЭР2 





Table XL - REPAIR-PART DEMANDS/FLEET AGE 


1/33 ARMOR BATTALION 3RD ARMOR DIVISION 


p 


V CORPS 


MEAN 


72.4 


7 


ши 


REPAIR-PART DEMANDS 


1/33 
MEAN 
MANUFACTURE/REBUILD DATE До 0 
REPAIR-PART NOMENCLATURE el а 
Battery, storage I7 D 
B ocket. final drive(0229) 0 0 
Link assembly 0 T 
Wheel, road (9292) 35 25 
Pump, fuel (0165) 2 5 
Cylinder assembly 0 0 


wroc ket, final drive(5637) 0 42 


Spring, valute 0 2 
Pump, fuel (4248) 0 6 
Shock absorber 0 18 


TOTAL 
69 
0 
1 


60 


18 


MEAN 

153% 
да 
2 


6, 


Па 


09 


27 


DEM 


4. 


2 


СЕ 


56 


S 


38 


Sie 


OD 


„41 


aoe 


219 


08 





Table XLI - REPAIR-PART DEMANDS/FLEET AGE 


2/33 ARMOR BATTALION 3RD ARMOR DIVISION 


MANUFACTURE/REBUILD DATE узи 


REPAIR-PART 


REPAIR-PART NOMENCLATURE d ш 
Battery, storage B E 
Sprocket, final drive(0229) 0 0 
Link assembly 0 0 
Wheel, road (9292) 33 37 
Pump, fuel (0165) 0 1 
Cylinder assembiy 0 0 


Sprocket, final drive(5637) 0 22 


Epring, valute 0 0 
Pump, fuel (4248) 0 2 
Shock absorber 3 0 


EES 


TOTAL 
76 
0 
0 


O 


V CORPS 
MEAN О. 


72.47 238 





DEMANDS 

MEAN S.D. 

ER 5542 
EO 


221 25 97 


DE DOLCE 


Ш 1342 








Table XLII - REPAIR-PART DEMANDS/FLEET AGE 


3/33 ARMOR BATTALION 3RD ARMOR DIVISION 


MANUFACTURE/REBUILD DATE 


REPAIR-PART NOMENCLATURE 
Battery, storage 

Sprocket, final drive(0229) 
Link assembly 

Wheel, road (9292) 

Pomp, fuel (0165) 

Cylinder assembly 

rocket, final drive (5637) 
Spring, valute 

Pump, fuel (4248) 


Shock absorber 


129 


REPAIR-PART 


TOTAL 
141 

4 

3 


13 





У СОКР 
MEAN — S.D. 
12 7 238 
DEMANDS 
MEAN S. 
193, 9902 

3.09 ща 
иди Ze, 
US Bor] 
4.9 aA 
2940.) 35998 
21.6 19.2 
Sees 5226 
6.09 4.98 
17.9 фа ща 





шар Ге XLIII 


REPAIR-PART DEMANDS/FLEET AGE 


1/68 ARMOR BATTALION 8TH MI DIVISION 


1/68 V CORPS 
MEAN S.D. MEAN 
MANUFACTURE/REBUILD DATE jul 3.06 OSA 2% 





REPAIR-PART DEMANDS 


REPAIR-PART NOMENCLATURE 1 2 ТОТАШ MEAN 
Battery, storage 94 За 125 В 
Sprocket, final drive(0229) 0 2 2 3 
Link assembly 0 0 0 235 
road (9292) zu 43 84 OE 
fuel (0165) 6 0 6 4. 
Cylinder assembly 2 0 2 2 
meockert, final drive(5637) 2 4 6 217 
Boring, valute 14 3 E7 3 
fuel (4243) Er 3 14 6 
Shock absorber l 5 6 ТУ 


209 


27 


26/9 


„54 


2019 


13% 


5. 


38 





„&1 


130 


“26 


29/0 


~ 








Table XLIV - REPAIR-PART DEMANDS/FLEET AGE 


2/68 ARMOR BATTALION 8TH MI DIVISION 


2/68 V CORPS 
MEAN SD. MEAN S.D. 
MANUFACTURE/REBUILD DATE 71.89 2.555 72437 2.38 


REPAIR-PART DEMANDS 


REPAIR-PART NOMENCLATURE A 2E TOTAL MEAN SD. 
Battery, storage 104 110 214 199. 2 
Sprocket, final drive(0229) 0 13 13 3.09 2:07 
Link assembly 2 2 4 20027 203 7 
Wheel, road (9292) 5 59 64 67. 36.1 
Pump, fuel (0165) 5 5 10 &.9 А41 
Cylinder assembly 0 0 0 2263 22209 
Epupocket. final drive(5637) 0 31 ВЕ До 19.2 
Spring, valute [| 1 2 3654 5.26 
Pump, fuel (4248) 7 [E 24 DIDI 4.98 
Shock absorber 0 3 3 ДЕО 1.902 


1622 





Table XLV - REPAIR-PART DEMANDS/FLEET AGE 


3/68 ARMOR BATTALION 8TH MI DIVISION 





3/68 V CORPS 
MEAN S.D. MEAN S.D. 
MANUFACTURE/REBUILD DATE OS 273 729747 MEOS 


REPAIR-PART DEMANDS 





REPAIR-PART NOMENCLATURE 1 2 ТОТА MEAN SD. 
Battery, storage 139 65 224 1507. 515502 
docket, final drive(0229) 0 4 4 72 7 
Link assembly 2 l 3 255227 dun 
Wheel, road (9292) 4 3 22 65 De бт 
Pump, fuel (0165) 3 0 3 4.9 T NE 
Cylinder assembly 2 4 6 2:165) 2220 
memocket, final drive(5637)32 23 59 21б 19772 
Spring, valute 6 2 8 3.54 37720 
Pump, fuel (4248) 9 5 14 6.09 е 
Shock absorber 5 11 16 Tod 13.2 


125 











Table XLVI - REPAIR-PART DEMANDS/FLEET AGE 


5/68 ARMOR BATTALION STH MI DIVISION 





SU. 


TUM 


MEAN 


АТ 


V CORPS 


2 


REPAIR-PART DEMANDS 


5/68 
MEAN 
MANUFACTURE/REBUILD DATE 70.98 
REPAIR-PART NOMENCLATURE o" EY 
Battery, storage 56 59 
Sprocket, final drive(0229) 0 0 
Link assembly 0 2 
Wheel, road (9292) 155 48 
Pump, fuel (0165) 1 0 
Cylinder assembly Ш 0 
ср оскес, Етпа! drive(5637) 2 8 
Spring, valute 0 || 
Pump, fuel (4248) Е 3 
Shock absorber 9 ПЁ? 


124 


TOTAL 


+15 


0 


2 


63 


Ди 


MEAN 
1858 2 


D 


2 


67. 


а 


09 


n2 


0/2 


.54 
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4. 


2% 


DIO 


1056 


ON 
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Se 


2 


7 


ЭЙ 


„41 


DD 





Table XLVII - REPAIR-PART DEMANDS/FLEET AGE 





4/69 ARMOR BATTALION SIn MI DIVISION 
4/69 V CORPS 
MEAN DE DE MEAN 2. 
MANUFACTURE/REBUILD DATE ро i. Oo s n 2 


REPAIR-PART DEMANDS 


REPAIR-PART NOMENCLATURE 1 2 TOTAL MEAN 
Battery, storage 125 83 208 155, 
Sprocket, final drive(0229) 0 0 0 7 1355019 
Link assembly || 0 ii шири 
Wheel, road (9292) 7 7 84 161 67. 
Pump, fuel (0165) M 0 1 42% 
Cylinder assembly 3 0 3 20 
Sprocket, final drive(5637) 4 8 12 2.076 
Spring, valute 0 0 0 3.54 
Pump, fuel (4248) 0 1 it 6.09 
Shock absorber 35 6 41 NES 
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"EN — уу | —_— і әр дӛ|(/ұ/ү пича ТА пи 


I. INTRODUCTION 


ян жары epee SE eee 


The V Corps MTA Scheduling Program is a FORTRAN program 
designed to schedule V Corps elements intc the Baumhclder, 
Grafenwoehr, Hohenfels, and Wildflecken training areas based 
On training requests and constraints supplied by the user. 
This appendix supplements the system information provided in 
Section IV, SCHEDULING MTA OPERATIONS, and describes the 
actions required to prepare the program for execution. The 
procedures described in this section must be followed 


precisely to insure the proper functioning of the progran. 
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II. INFORMATION CODES 


Ld НБС Se сйшёызса ти See) aa | ae 


As described in Section IV, there are nine items of 
information required to process a request for training. This 
section reviews these elements of information and provides 
the codes which must be used when placing this information 


onto the data input cards. 


A. THE DESIGNATION OF THE REQUESTING UNIT 


The first entry on each request is the designation of 
the unit requesting training. The program has the capakility 
to process thirty different unit designations for each major 
headquarters. Thus, if requests are processed by brigade, 
battalion , and independent company, every element of a 
division can be processed at one time. For special events, 
such aS combined arms training or multinational training, 
where elements from more than one battalion are 
participants, it is recommended that the brigade designation 
or the designation of the battalion with operational ccntrol 


of the exercise be used. 


The code for the unit designation must consist of at 
least one and no more than four alphanumeric characters. 
These characters may be any combination of the following 
symbols: letters, digits, punctuation, ог the character 
blank. The code for any unit is arbitrary provided that it 
satisfies the above coding irstructions. The only other 
restriction is that each unit with the same major 


headquarters must be given а unique code. Examples oÏ 


128 








proper and improper codes are shown in Table XLVIII. 


Table XLVIII 


UNIT 


l. 3-68/8th ID 


pee > OS MI CO/ 3rd 


O OSM CO/3rd 


ЕЕ 5-167 8th. ID 


SS ЕН СОД Ер 


БЕ 503 MI CO 3rd 
БОО МР со зта 


КИН 5 05 MI CO/ 3rd 
оп ЕРШ зга 


AD 


AD 


ACR 


AD 
AD 


AD 
AD 


EXAMPLES OF VALID AND INVALID UNIT 


DESIGNATICN CODES 


POSSIBLE ALPHA- 


NUMERIC CODE 


3-68 


5:009 ое. 
ЗАМТ 


503AMI 


3AMI 
3AMP 


129 


COMMENT 


Valid 
Valid MTA indicates 
blank 


Invalid, code 
exceed the 
allowable name 
length 


Valia 


Valid 


Invalid since 
every unit of 
each major head- 
quarters must 

be given a 
unique code 


Valid 





B. MAJOR HEADQUARTERS 


The second entry on a request data card is a code number 
indicatinc the major headquarters of the requesting unit. 
These codes are used to logically store and seperate the 
scheduled training. Valid coding information is given in 
Table XLIX. 


Table XLIX - CODE NUMBERS FOR V CORPS. MAJOR HEADQUARTERS 
MAJOR HEADQUARTERS CODE NUMBER 
ord Armor Division | 
8th Mech Infantry Division 2 
llth Armored Cavalry Regiment 3 
4lst Artillery Group 4 
42nd Artillery Group 5 
130th Engineer Brigade 6 
Brigade 76 7 
Jrd Support Command 8 
Other 9 
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ЕСО ТҮРЕ UNIT 


The third entry on the request is a code number 
inđicating the "type" of the unit. This provides the prograd 
with information concerning the equipment which must be 
transported to the MTA. A series of cost matrices are stored 
within the program with one matrix available for each "type" 
of unit discussed here. Thus, given the type of unit 
requesting training and given its departure location, the 
program can assign a rail movement cost to each request. The 
cost is based on 100% of the assigned tracked vehicles 
moving by rail. AS mentioned in Section IV, these costs are 
used only to break ties when units with equal priority are 
competing for the final density on a full schedule. These 
cost figures, which are recorded in German Marks, were 
computed in accordance with the procedures outlined in 
Appendix A. They are used to determine which unit in a given 
pair will have the highest movement cost if sent to a MTA by 
rail. Therefore, inflation or proportional changes in rates 
will not affect the validity of the decision process. Only a 
complete reversal of existing rate schemes can cause this 
process to become inaccurate. The only exceptions to this 
cost comparison occur when infantry and engineer units 
request weapons firing training, or when engineer and 
Support units request support densities. In these instances 
distance figures are substituted for costs because cf the 
variability of the kind of equipment required to accomplish 
the training. The logic of the comparison remains the same 
so that the shorter movement distance is preferable. the 
"type" unit codes are given in Tabie L. note that there is a 
Zero cost associated with the category "Other", which is 


code number 12. 
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Table L - TYPE UNIT CODE NUMBERS 


ПЕРЕ UNIT 
M60Al-Armor 
M60A2-Armor 
Armored Cavalry 
Mechanized Infantry 
Engineer 
155MM Artillery 
175MM Artillery 
SHIN Artillery 
SUpport 
Combined Nnm Heavy 
Combined Arms-Infantry Heavy 


Other 


1552 


CODE 


NUMBERS 


iL 


10 


11 


12 





DE TYPE TRAINING 


The fourth entry on the data card indicates the type 
training requested. Type training refers to one of the six 
training categories discussed in Section IV. These 


categories and their code numbers are shown in Table LI. 


Table LI - TRAINING CATEGORY CODE NUMBERS 
TRAINING CATEGORY CODE NUMBER 

Tank Gunnery, Level I 1 
Tank Gunnery, Level II 2 
Weapons Firing 5 
гі Тегу Еітітсе 4 
Maneuver 5 
Support 6 


М» PRIORITY 


The entry on a data card indicates the priority 
assigned to that request. Priorities influence assignments 
by type training and should be assigned accordingly. For 
example, requests for weapons firing do not compete for 
densities with requests for maneuver training. The 
faciliti2s and/or time required for different types of 
training are not compatable. Thus, priorities should be 
assigned by considering only those requests for the same 


type of training. Priorities must be indicated by assigning 
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D. TYPE TRAINING 


Ше) ЕЕШІЕЕН entry on the дата card indicates the type 
training requested. Type training refers to one of the six 
training categories discussed in Section IV. These 


categories and their code numbers are shown in Table LI. 


Table LI - TRAINING CATEGORY CODE NUMBERS 


TRAINING CATEGORY CODE NUMBER 
Tank Gunnery, Level I 1 
Tank Gunnery, Level II 2 
Weapons Firing 3 
Artillery Firing 4 
Maneuver 5 
Support 6 


tee PRIORITY 


Die wate entry оп а data card indicates the priority 
assigned to that request. Priorities influence assignments 
by type training and should be assigned accordingly. For 
example, requests for weapons firing do not compete for 
densities with reguests for maneuver training. The 
facilities and/or time required for different types of 
training are not compatable. Thus, priorities should be 
assigned by considering only those requests for the same 


type of training. Priorities must be indicated by assigning 


3 





any number between one and 99, where one indicates the 
highest  rricrity possible, and 99 indicates the lowest 
priority which may be assigned. There is no requirement to 
assign each request a different priority. This is a feature 
which allows the user to idetify and protect critical 


training exercises. 


Eee PERIOED 


The sixth entry on a request specifies the training 
period desired. As discussed in section IV, the V Corps 
training section will provide each major headquarters with a 
breakdown by type training of the number of training periods 
available and the inclusive dates of each period. The period 
code is the numerical designation assigned each period by V 
Corps. Prcgram dimensicns require that the number of periods 
for each type of training be less than or equal to the 


limits shcwn in Table LII. 


Table LII - PROGRAM CONSTRAINTS ON THE MAXIMUM NUMEER OF 
Ба ОО AUTHORIZED FOR BEACH TRAINING CATEGORY 


MAXIMUM NUMBER 


TRAINING CATEGORY ШЕР ЕЕ 5 
Tank Gunnery, Level I 20 
Tank Gunnery, Level II 20 
Weapons Firing 20 
Artillery Firing 20 
Maneuver 30 
Support 20 





Se. DENSITY 


The seventh entry on a request specifies the density 
required by the training element. This value must always be 
an integer greater than or equal to one. A density value of 
"one" traditionally represents one battalion size force; 
however, smaller or larger elements may be scheduled by 
adjusting the scale. Thus, the smallest element needed to be 
scheduled should represent a density of one. As an example, 
if company-size elements were the smallest units to be 
scheduled, then a battalion with three organic companies 
would request a density of three. Program dimensions limit 
the feasible density for any one period and type training. 


These limits are shown in Table LIII. 


topes Litt = PROGRAM DENSITY CONSTRAINTS BY TRAINING 
CATEGORY 


MAXIMUM DENSITY 


TRAINING CATEGORY | PER PERTOD 
Tank Gunnery, Level I 10 
Tank Gunnery, Level II 10 
Weapons Firing 10 
Де ти ryv Firing FO 
Maneuver 15 
Support 10 
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Н. DEPARTURE LOCATION AND MTA 


The eighth and ninth entries on a request indicate the 
garrison location of the requesting unit and the training 
area desired respectively. Table LIV gives the name and code 
number of all feasible departure locations and training 
areas. If the garrison location of any requesting unit is 
not included in this list, then the nearest location found 
in Table LIV should be used. 


136 









Table LIV - LOCATION CODE NUMBERS 


LOCATION 
BAUMHOLDER 
GRAFENWOEHR 
HOHENPELS 
WILDFLECKEN 
BABENHAUSEN 
BAD HERSFELD 
BAD KISSIGEN 
BAD KREUZNACH 
BUEDINGEN 
BUTZBACH 
DARMSTADT 
FRANKFURT 
FRIEDBURG 
FULDA 
GELENHAUSEN 
GIESSEN 
HANAU 

Pak OBERSTEIN 
MAINZ 
MANNHEIM 
MIESER 


WIESBADEN 


CODE NUMBER 


il 


10 


ЪЪ 


11/2 


13 


14 


15 


16 


17 


18 


2 


20 


2) 


22 





n 


- 


ы... ы LA «Б Еа ж ы: г 


ШІ СОМРО5ТТТОЧН OF THE DATA DECK 


The source program expects to receive specific pieces of 
information according to an established sequence. Therefore, 
the scheduler must prepare and order the data deck in 
accordance with established instructions. This section 
describes the format and purpose of each data card and the 


order in which it must appear in the data deck. 


1. the first card in the data deck is the output 
control card. The scheduler uses this card to specify the 
format of the schedule printout. As described in Section IV 
there are three output options. To receive any one, or any 
group of these options, prepare one card using the following 


procedures: 


a. If Option One is desired, punch the numeral one 
in card column ten. If Option One is not desired, ieave card 
column ten blank. 


b. If Option Two is desired, punch the numeral two 
in card. column twenty. If Option Two is not desired, leave 


card column twenty blank. 
c. If Option Three is desired, funch the numeral 


three in сага column thirty. If Option Three is not desired, 


leave card column thirty blank. 
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Figure 7 shows an example of a valid output control card. 
This card will cause the program to print Options One and 


Twc and tc suppress Option Three. 


2. The second card in the data deck designates the 
number of periods assigned to each training category. The 
literal numerical value designating the number of periods 
assigned to each category must be punched in the appropriate 
card columns as they are described in Table LV. If any 
category receives no periods, leave its designated card 


cclumns tlank. 


Table eve) DATA CARD COLUMN ASSIGNMENTS FOR PERIOD 
ALLOCATIONS 
CARD COLUMN CARD COLUMN 
FOR TWO FOR SINGLE 
TRAINING CATEGORY DIGIT NUMBERS DIGIT NUMBER 

Tank Gunnery, Level I 9 - 10 10 
Tank Gunnery, Level II `19 - 20 20 
Weapons Firing 29 - 30 30 
Era d lery Firing 39 - 40 40 
Maneuver Training 49 - 50 50 
Support 59 - 60 60 


9 





CC 


10 


THIS CARD WILL CAUSE THE PROGRAM TO PRINT OPTIONS 
ONE AND TWO, AND TO SUPRESS OPTION THREE. 


Беліне) - 


AN EXAMPLE OF A VALID OUTPUT CONTROL CARD 
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3. The next six groups of cards designate the densities 
authorized for each period of each training category. These 
groups must be arranged by training category in the 
following order: 


a. tank gunnery, level one; 


b. tank gunnery, level two; 


C. weapons firing; 


С  асст11егу firing; 


e. maneuver training; and, 


f. support. 


Within each training category the densities must be ordered 
by period. For example, Table LVI describes a hypothetical 
Situation where each training category has been assigned a 
Specific number of periods and each period has been assigned 
an authorized density. For simplicity, each period of a type 
training category has been assigned the same authorized 
density. The density of each period of each training 
category must be punched onto a single data card in card 
columns nine and ten. Thus, the six groups of cards 
designating the densities requested in this example would 


have the follcwing format: 


Group опе: сеп сагйс, each with a "1" punched in 


column nine anda "0" punched in column ten, 


Group two: seven cards, each with a "2" punched ia 


column ten, 
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Group three: eight cards, each with a "3" punched in 


column ten, 


Group four: fifteen cards, each with a "6"  punched 


in cclumn ten, 


Group five: twenty cards, each with a "1" punched in 


column nine and a "2" punched in column ten, and 


Group Six:, twelve cards, each with a "3" punched in 


column ten. 


If any training category receives no periods, then simply 


cmit the grour of density cards for that category. 


Table LVI - AN EXAMPLE OF PERIOD AND DENSITY ALLOCATIONS BY 
TRAINING CATEGORY 


NUMBER OF DENSITY PER 
TYPE TRAINING PERTODS PERTOD 
Tank Gunnery, Level I 10 10 
Tank Gunnery, Level II 7 2 
Weapons Firing 8 3 
Ера пети Firing 15 6 
Maneuver Training 20 T2 
Support 12 Э 
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4. The final group of data cards required are the 
requests for training. These cards may be placed in any 
convenient order, and the scheduling program will seperate 
anc order the schedule information as necessary. The request 
data must be punched in the card columns assigned in Table 
LVII, and must conform to the information codes defined in 
Section II of this appendix. When entering the designation 
c£ the requesting unit always begin in card column one, use 
as many of tke first four columns aS necessary, and leave 
any unused columns blank. When entering the integer code 
values for other items of information, use the right most 
authorized column for entering single digit numbers. For 
exanple, for a request assigned a priority of two, the 


numeral two must be entered in card column 16. 


Table LVII - DATA CARD COLUMN ASSIGNMENTS FOR INFORMATION 
REQUIRED ON EACH TRAINING REQUEST 


INFORMATION ITEM CARD COLUMN 
Designation of Requesting Unit 1-4 
Major Headquarters % 
type Uni 9-10 
Type Training 13 
Priority 15-16 
Period 18-19 
Density ЕО 
Departure Location 24-25 
Major Training Area 28 
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БЕ na Сата of the data section informs the 
program that all requests for training have been processed. 
This card must have the word "LAST" typed in card columns 
one through four, and it must be placed immediately after 
the last request for training. Figure 8 shows an example 


of this card prepared in the proper format. 


LAST 
CC 123456789 


THIS CARD INFORMS THE PROGRAM THAT ALL REQUESTS FOR 
TRAINING HAVE BEEN PROCESSED, AND MUST HAVE THE WORD 
"LAST" PUNCHED IN CARD COLUMNS ONE THROUGH FOUR. 





Figure 8 - THE FINAL CARD OF THE DATA DECK 





6. Figure 9 presents a schematic drawing which depicts 


the proper arrangement of all required cards in the data 


deck. 


fae WITH THE WORD "LAST" TYPED 
ВЕНЕ FIRST FOUR COLUMNS. o 
















LAST CARD 


ESCH CARD CONTAINS ONE REQUEST 
FOR TRAINING. 


REQUESTS 
FOR 
TRAINING 





SUPPORT 


DESIGNATES THE AUTHORIZED 
DES TTY FOR EACH PERIOD OF 
THE TRAINING CATEGORY SHOWN. 


DESIGNATES THE 
NUMBER OF PERIODS 
ASSIGNED TO EACH 
TRAINING CATEGORY, 


PERIOD DESIGNATOR 


OUTPUT CONTROL CARD 
SELECTS OUTPUT 


FORMATS, 


Uren ТИЕ PROPER ARRANGEMENT OF THE DATA DECK 
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Be DECK SET UP FOR EXECUTION 


When the program is submitted for execution the deck 
must be arranged ina specific sequence. The first set of 
cards in the deck establish communication with the operating 
systen. These are job control cards and the preparation of 
these cards is directed by the operating procedures of the 
System being used. Next in sequence is the source deck 
containing the instructions necessary to read the data, 
schedule the training, print the output, and stop the 
program. This deck is available in the form of a FCRTRAN 
Source deck containing cards punched in FORTBAN IV language, 
or in the form of an object deck containing the same 
information but punched in machine language. Local operating 
procedures will dictate which source deck must be used. The 
third set of cards are control cards which prepare the 
system to accept externally submitted data. These control 
cards are followed by the data deck which provides the 
schedule constraints and requests. The final set of cards in 
the deck are control cards which inform the system that it 
has reached the end of the data set. Figure 10 shows a 
typical deck properly arranged for executicn. Note that the 
exact form of all control cards must be coordinated with the 


Operators of the using system. 
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ESNTROL CARD INDICATING THE END OF 
EHE DATA SET. С, 








PROGRAM CONSTRAINTS AND REQUESTS WHICH 
mee PREPARED BY THE USER. 


A 


DATA CARDS 
SONTROESEARDS | 





Sent ROL CARDS INDICATING THE END OF 
Mase SOURCE DECK AND THE START OF 
iis DATA SET. 








FORTRAN OR OBJECT 
SOURCE DECK. 


CONTROL CARDS THAT 
ESTABLISH G 
COMMUNICATION 

Wet THE SYSTEM. 


CONTROL CARDS 





БЕШИ СВОЕ ОТНЕ PROPER ARRANGEMENT OF THE SCHEDULING 


PROGRAM DECK 
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